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LIFE ON A YUKON TRAIL 


By ALFRED PEARCE Dennis, Ph. D. 


The Stikine river is the chief feature of the hydrography of 
northern British Columbia. The waters of this stream mingle 
with the Pacific near Fort Wrangell, Alaska. About 2,000 miles 
further around the big Alaskan peninsula the waters of the ma- 


jestic Yukon pour into Bering sea. These rivers, 2,000 miles 


apart at their mouths, are less than 200 miles apart at the nearest 
point of their headwaters. 

As the Stikine is open to free navigation by treaty with the 
United States, it was proposed by the Canadian authorities when 
the Klondike excitement was at its height to build a narrow- 
gauge railway from Glenora, the head of navigation on the 
Stikine, to Teslin lake, one of the principal sources and feeders 
of the Yukon. It was claimed that with the completion of the 
railway a passenger could go through from Vancouver to Dawson 
in fifteen days, with no greater inconvenience than the labor in- 
volved in stepping from the river steamer to the train. It was 
hopefully predicted that with the opening of the route the bulk 
of Klondike travel would be diverted from the American ports 
of Dyea, Skagway, and St Michael, and the volume of outfitting 
trade transferred from Seattle to Vancouver and Victoria. After 
four months of preliminary survey work for the proposed rail- 
way the project was in June, 1898, abandoned. A number of 
causes contributed to the collapse of the enterprise: First, the 
waning of the Klondike excitement ; second, the failure of the 
Dominion senate to ratify a heavy subsidy granted the road by 
the Canadian assembly ; and, third, the energy in execution dis- 
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played by American capitalists in pushing the enterprise of a 
road to Lake Bennett via the White pass. Scareely too much 
could be said for the All-Canadian route as a potentiality, but as 
an actuality, in the undeveloped graces of early infancy, it justly 
earned the reputation of being the most arduous and difficult 
of all the so-called practicable trails to the Yukon goldfields. 
Compelled by ill-health to suspend for two years all work re- 
quiring mental stress, the writer became tolerably familiar in the 
mountains of southern British Columbia with the actual require- 
ments of various rough manual employments and the actual 
characters of various rough folk of the mines and logging camps. 
[t was a desire to add to these experiences with rough jobs and 
rough people that led him to apply for a subordinate position 


on the exploration and survey party dispatched in the winter of 


1898 to the northern wilderness in the interests of the All-Cana- 
dian route to the Yukon. 

Our party of 13 men took steerage passage in February from 
Vancouver, B. C., to Fort Wrangell, Alaska, in a battered old 
Chinese freighter, the Amur. From this point we crossed on 
open water to Cottonwood island, at the mouth of the Stikine 
river. It was the purpose of the party to move up the river for 
150 miles over the ice to Telegraph creek. From this point we 
were to strike northward into the interior, for the purpose of run- 
ning preliminary surveys 140 miles to Teslin lake, one of the 
principal sources and the head of navigation of the Yukon. 

Camped on the ice and dirty snow at the mouth of the Stikine 
was a motley crowd of not less than 1,000 men who had been 
diverted from the accustomed routes to the Klondike by false 
reports about the opening of this new route. They had been 
informed that aserviceable trail connected Telegraph creek with 
Teslin lake. Many, too, had visions of town sites along the pro- 
posed railway, and hoped to “ get in on the ground floor.” They 
were sadly misled. The information was false, and the major 
portion of the wayfarers, after months of struggle, were utterly 
baffled in the attempt to thread their way through a remorseless 
wilderness of mountain and swamp to Teslin lake. 

We were better equipped for making an expeditious journey 
up the river and soon the bulk of these fortune-seekers were left 
far in our rear. Our outfit consisted of a four-months’ supply 
of bacon, beans, flour, baking powder, provender for the horses, 
and the usual camp impedimenta of tents and blankets. The 
entire outfit weighed about four tons. We camped on four feet 
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of soft snow and waited for the rain to cease in order to get out 
of the mild coast belt and proceed over the snow up the river. 
The few days of waiting on the island were enlivened by sights 
and incidents of some contemporaneous human interest. The 
place seemed to bea reservation for the exhibition of many amus- 
ing features of humancrankery. All] sorts of business ventures, 


more or less quixotic, were in evidence, from the saloon-keeper 
who intended to haul a barrel of whisky up the river on a hand- 








STEAM LOCOMOTIVE ON RUNNERS-—— DESIGNED TO DRAW LOADED VANS OVER THE SNOW 


sled to the man who was taking along a 60-foot steamboat in 
sections for launching on Teslin lake. One of the most extra- 
ordinary manifestations of genius for impracticabilities was Cap- 
tain Armstrong’s snow train. This was nothing less than a steam 
locomotive on runners, designed to draw heavily loaded vans of 
freight for 800 miles over the surface of the snow by means of a 
windlass and steel-wire cable carried ahead to anchorage. The 
snow train was hauled after incredible exertion eight miles up 


the river and there abandoned. 
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PLODDING UP THE STIKINE ON SLEDGES 


During the early stages of the river journey we ordinarily made 
the morning start between midnight and two o’clock a. m., in 
order to get the advantage of an unbroken crust. It was dreary 
work plodding on by the creaking sledges several hours before 
daylight, the heavy snow of the broad river stretching out un- 
invitingly in the gloom before us like some gray morass. It was 
pleasant to think at these times that the whirling earth was 
bringing the genial sun flying across the continent; pleasant to 
think of Washington fully awake, of Chicago stirring uneasily 
in the sunrise of a new day. As our turn comes the forms of 
the giant peaks to the east gain detail and color in the gray 
pallor of thedawn. Soon the crests stand forth rosy against a 
pale pink sky-line, and tidings of coming day are flashed to the 
dark-green spruce forests that lie in shadow on the river’s brink. 
With the sun fully above the mountain crests the glare in the 
valley becomes painful. The snowy expanse of the river and 
its mountain walls glitters and scintillates with cruel brilliancy. 
Every one becomes more or less affected with snow-blindness, 
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and complexions deepen into the hue and finish of red earthen- 
ware crockery. The writer’s sleeping companion, John, the cook, 
introduced the device of daily blackening his face with soot from 
a charred fagot. It helped, he said, to soften the intolerable 
glare. ‘Traces of these applications were visible upon a more or 
less wrinkled and pachydermatous face many weeks later. 

About the middle of March we crossed the Alaskan boundary, 
40 miles up the river, and two miles beyond passed the dead 
body of a man wrapped in canvas and strapped to a tree near 
the river’s brink. Hard-by stood a hand sled and its empty 
harness. The gaunt stark figure and the motionless sled in the 
silent white desert told the brief story of the hope that had 
braved the wilderness and of the quest that had failed. We 
bivouacked nightly under the stars on the ice of the river. There 
was no unpacking of tents or removal of clothing. The tired 
men stretched themselves in couples upona layer of blankets, 
over which were drawn more blankets and a tarpaulin, and were 
soon sunk in stertorous slumber. ‘There were those in the party 
who could not sleep more than half the night while “ Lying out ” 
on account of the cold. To crawl forth in the dead of the night 
from a heap of blankets in a semi-torpid condition for the pur- 
pose of thawing out by a painfully kindled fire was austerely 
somber work. 

About 50 miles up the river the base of a great glacier was 
skirted, whose jagged billows of bluish ice silhouetted against a 
cloudless sky-line had been a sort of pillar of cloud by day for 
many weary miles of travel. The bunching of the boulders on 
the beaches and the plainly defined scratchings on the grim 
faces of the deeply serrated ridges testify to the sliding of a great 
ice-sheet in the remote ages of the past. The present-day glaciers, 
the lineal scions of this ice-mantle, lie anchored in splendid iso- 
lation upon the flanks of the lofty mountains that hem in the 
river. The course of the river through 200 miles of cross-ranges, 
that might not be inaptly termed the Cordilleras of North Amer- 
ica, is contentious and turbulent, circumventing barriers by 
abrupt bends. About 95 miles upstream the pent-up current 
boils through a gloomy canon not 100 feet in width, but ordi- 
narily the stream flows composedly to the sea between banks 
that are anywhere from 300 to 5,000 feet apart. 

The heaviest snow encountered on the river was in the Forty- 
mile stretch between Fifty-five mile camp and the cafon. The 
snow lay in great wind-driven dunes from bank to bank, often 
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concealing thin ice. The ice varied from a few inches to four 
feet in thickness. At short intervals steel-pointed picket rods 
were thrust through the snow in advance of our heavy sledges, 
and the distance was covered in safety. Many outfits were lost 
through the ice in this stretch and six cases of death by drown- 
ing came to our notice. 

Our outfit was well in advance of the bulk of the movement 
up the Stikine. Some light dog-teams had passed up the river 
a few days before, and the snow compacted by these sleds would 
ordinarily sustain the weight of our horses. The trail was a suc- 
cession of heavy ruts and furrows; it was impossible for the 
horses to step to the snow on either side of the beaten track. 
The crust yielded even to the light cayuses or Indian ponies, 
and they floundered helplessly until lifted bodily back again to the 
trail. We struggled toilsomely through morasses of soft snow, 
tugging and heaving on the heavy sledges, while the teamsters 
urged on the discouraged horses. One Sunday, after making 
derricks of ourselves for half the day in our efforts to get the 
horses through heavy drifts, we hit upon the plan of drawing the 
beasts to a place of security on the sledges. The horses were 
accordingly detached, the loaded sledge drawn ahead, and the 
baggage removed. We then returned, and binding a worn-out 
horse securely to the top of the sledge, every man in the party 
laid hold of the tow-rope and tugged the beast up the river to 
where the stores had been deposited. Most of the men who had 


come thus far with horses had gone into camp on the river’s 


bank in order to save the lives of their beasts. Little pools of 


blood along the trail marked the points where tired animals, cut 
by the crust, had been halted for a rest. The gaunt and wasted 
careasses of dead horses and dogs by the wayside told the story 
of overwork and of exhausted food supplies. 

On Tuesday, March 28, after three weeks of travel on the 
river, we rounded a bend of the stream and beheld Glenora. 
From Fort Wrangell to this point no settled human habitation 
had met the eye. -Now we perceived that Callbreath’s log-trad- 
ing cabin and a dozen Indian shacks perched squat-like on a low 
margin of river bank formed the settlement that made so brave 


a showing upon the maps of that region. Two months later the 
Indian shacks had been turned into hotels and 15 saloons were 
doing a lively business. A local weekly newspaper was being 


hawked through the streets at 25 cents a copy. Outfits were 
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piled 20 feet high along the river front, and 2,000 white men 
lay camped behind this rampart of provisions. 
It was dark when we reached Telegraph creek, our destina- 
tion, 12 miles further up stream. Great hills rose sheer in rocky 
, y 
escarpments from the river, and there was no spot for a camping 














LELAND HOTEL — GLENORA, B.C, 


place on the small segment of soil at their base. There were no 
poles on which to raise our tents, no boughs on which to spread 
our blankets, no fuel for cooking the evening meal. We had 
labored unceasingly for 18 hours that day. Kvery one was tired 
and ill-humored. Blankets were unrolled in the dirty snow and 


XUM 








384 LIFE ON A YUKON TRAIL 


all sought repose—all but Dan, the axman, and John, the cook. 
They visited an improvised saloon that night, purchased Hud- 
son’s Bay Company rum, made acquaintances freely, and by 
morning had a considerable clientéle among the Indians. 

Telegraph creek is an old trading center of the Hudson’s Bay 
Company with the Tahltan Indians. A smallcreek pours through 
the rocky defiles of the mountains into the Stikine at this point. 
There is not a telegraph line in 1,000 miles. The name, how- 
ever, recalls the enterprise of connecting the Old World with the 
New by acable across the Bering sea. Work was actually begun 
on stringing the overland wire through this regi on, and great coils 
of rust-eaten wire still lie on the banks of the Stikine, precisely 
where they were dropped when the successful laying of the At- 
lantic cable killed the western project. 

The Tahltan Indians about Telegraph creek speak Chinook 
and understand some of the most ordinary English words or 
speech of “ Boston men.” The rich and aristocratic, whose for- 
tunes were laid in the packing industry twenty years before, in 














PELEGRAPH CREEK 150 MILES UP THE RIVER FROM WRANGELL, ALASKA 
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the days of the old Cassiar gold excitement, live in comfortable 
log rancheries near the water’s edge. The unthrifty, owning 
neither cabins nor ponies, live back in the brush in wickiups 
or hovels of poverty. 

Social lines are strictly drawn. The ownership of a log cabin 
marks class divisions. Another badge of distinction lay in the 
possession of gaily beribboned straw hats. These hats had been 
taken into the country the previous autumn by the Hudson’s 
Bay Company. Any young buck who aspired to be anything 
at all contrived to wear a straw hat last winter. Preference ran 
to Princeton colors. The Klooches, or women of the tribe, had 
a passion for gay-colored dress and were especially fond of 
dancing. 

The family life of the Tahltans is of a low order. These people 
have not emerged from a state of polyandry. Paternity being a 
matter of doubt and maternity a matter of fact, the tracing of 
relationship among them is confined rather closely to the female 
line. Of course this has a direct influence upon property rights: 
Among Indians of the same tribe of the Tahltan river the insti- 
tution of mutter recht or mother-law is clearly defined. The chil- 
dren of a marriage belong to the mother’s family. It is said that 
in rare cases a child is transferred to the father’s side of the house 
through formal adoption for a brief period by the father’s sister. 
In the matter of inheritance it is the sister’s son who takes 
precedence over the wife as a man’s natural heir, though when 
a man dies his friends take over pretty much all his portable 
property. The wife, however, receives some compensation in 
the distribution of presents at the next potlatch or memorial 
festival, at which the deceased is honored. A trace of exogamy 
and of marriage by capture still exists in the feigned pursuit of 
a bride by the intended husband. The hostile demonstrations 
against the captor made by the friends of the bride are signifi- 
cant only of mock anger, being a relic of the archaic usage of 
hurling real weapons in actual wrath at the retreating bride- 
groom. Our own civilization has advanced a step farther. Rice 
and old slippers are thrown at bridal couples without even the 
affectation of wrath. 

One would expect from their crude ideas of marriage to find a 
condition of club law or of lawlessness among the Tahltans. This 
is not true. They have scrupulous respect for rights of person 
and property. Ofthe many tons of food supply left unguarded 
along the trail we did not hear of a single case of theft by hungry 
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Indians. Prices, too, were high in the region of Telegraph creek 
before the break-up of the ice and arrival of river steamboats. 
Flour and bacon sold for 50 cents per pound, and one ton of hay 
could have been sold for $500. 

There is some novelty in the method by which the Tahltans 











INDIAN CABINS FOR THE DEAD PELEGRAPH CREEK 


dispose of their dead. Afterthe flesh has been burned from the 
bones on a funeral pyre, with the favorite weapons and orna- 
ments of the deceased, they are packed in small tin-covered 
trunks furnished by American traders. The trunks are then 
placed in neatly constructed cabins with glass windows. The 
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cabins of the dead perched upon Mameloose hill, 200 feet above 
the river, can be seen for three miles down the stream. One little 
trunk, scarcely larger than a physician’s medicine chest, was 
housed under a diminutive canvas tent. Few of the living Tahl- 
tans possess glass windows in their cabins, but these luxurious 
accessories are furnished the dead, whose spirits, with proverb- 
ial Indian curiosity, are supposed to be on the lookout for in- 
teresting phenomena in the village below. And since the world 
began was there ever so much to thrill the imagination of those 
simple folk of the forest as the phenomena provided by the gold- 
seekers last spring! 

Gold hunting has no fascination for the natives of these regions, 
and they have never worked the old placer grounds in the vicin- 
itv in search of it. It must have seemed to them that all white 
men had suddenly gone mad. The sudden irruption into the 
solitudes ofa far country of hundreds of swarthy men with horses, 
bullocks, goats, dogs, and impedimenta by the ton, amused the 
simple natives in much the same way as children are pleased at 
the antics of a menagerie of performing animals. All day long 
the bueks, wrapped in Hudson’s Bay Company blankets, sat 
stolidly upon piles of lodge-poles on the bank, absorbed in the 
contemplation of the busy scenes on the river. They were 
amazed at the prodigious quantity of supplies; they marveled 
at the energy which had braved the snows of the river, but all 
shook their heads discouragingly at the project of taking the 
heavy outfits over the mountain trail into the interior. From 
being objects for the satisfaction of curiosity merely, the strangers 
became objects for the gratification of avarice. These untutored 
savages are shrewd and Shylockish in their keenness after a bar- 
gain. The prices the noble red men put upon their wares or 
their services were perfectly ridiculous. ‘Ten dollars for a pair 
of moceasins and $20 for a day’s labor at packing were gravely 
demanded of the strangers. Prices were finally sealed down to 
a basis of $150 per ton for packing to the first summit of nine 
miles. At this rate an Indian with his pony could earn from 
$15 to $18 per day. The Indians suffered economically as well 
as morally through their fondness for strong drink. Much bad 
whisky was quietly exchanged for their services. Our cook fixed 
up a decoction of lemon extract and dark water in which tea 
leaves had been steeped. Brown sugar and a dash of pepper 
were added to the mixture. The stuff was put up in old bottles 
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PACK TRAIN ASCENDING TO FIRST SUMMIT — TESLIN TRAIL 


and slyly traded to the Klooches in exchange for moccasins and 
leggins as a highly prized brand of American wine. 

As we broke camp to begin the nine-mile climb to the first 
summit, three of our men rolled their blankets and bade us fare- 
well. Their secession was due to unpleasantness over the duties 
of flunky to the cook, for which seven of us had been detailed. 
“ We did not come into this country to act the part of scullion 
to a sheep-herder,” said they. So'they left the party to become 
professional packers, which is harder on one’s back, but not so 
trying to one’s pride. Soon after this John, our ingenious cook, 
left the party as a result of a little unpleasantness with Dan, the 
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axman. John had made soup of some moose bones purchased 
from the Indians, in an old lard can that “ Calgary,” the teamster, 
had used the day before as a wash-boiler for his month’s laun- 
dry. Dan would eat no soup, remarking that “when a man 
became too dirty to drive sheep he still had a chance of going 
in to cook on a survey corps.” This sinister reference to John’s 
former occupation broke the entente cordiale. John secretly dis- 
posed of about $200 worth of our provisions to some gold-seekers 
and departed for Glenora to start in business as a professional 
poker player. His place was taken by a stranded gold-seeker 








CAMPING ON THE FIRST SUMMIT — ABOVE TELEGRAPH CREEK 


called Ben, who approached the subject of cooking without any 
preconceived opinions or errors in experience. 

On quitting the rivers we followed the roaring mountain tor- 
rent that threads its way from the first summit nine miles to the 
northward. By noon of the second day we stood upon the first 
divide, at an elevation of about 2,700 feet above Telegraph 
Creek village. In this distance we had lifted and tugged the 
sledges over a succession of benches that rose échelle-wise in for- 
midable teclivities from the river. A bitterly cold, searching 
wind was encountered on the summit, and we could not halt for 
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lunch orrest. Over the divide the country gently falls off toward 
the valley of the Little Tahltan, about 16 miles to the northeast, 
from which low level another summit of 2,600 feet is to be sur- 
mounted in the ensuing 12 miles of trail to the Coketsie lakes. 

Just beyond the first summit we were caught in a heavy snow- 
storm, thick with fine. driving snow. ‘The men who worked at 
the sledges to keep them on the narrow, tortuous trail could 
scarcely distinguish the driver who led the horse. The horses 
repeatedly lost footing on the beaten path, and fell plunging and 
snorting over their withers in the dry, powdery snow to one side. 
As we could not push on to a suitable camping place and the 














IMPROVISED BRIDGE OVER LITTLE TAHLTAN RIVER—TESLIN TRAII 
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horses could not remain on the narrow trail through the stormy 
night, the sledges were detached and the beasts sent back to the 
south slope of the divide. 

The snow lay seven feet deep « he stunted willows that 
grew about the little mountain strcam we were following to the 
Tahltan. This stream was located and a shaft was sunk through 
the snow and ice to the running water. Pails of water were 
thrown upon the dry granulated snow in order to get a substan- 
tial flooring for a single tent. After four hours of work, seven 
men managed to find shelter from the storm. The draughtsman 
who had begun to doubt the wisdom of continuing with the 
party recovered his confidence ; but in this auspicious hour our 
little sheet-iron stove becoming hot keeled over on its foundation 
and settled two feet in the snow. This separated the stove pipe 
at one of its joints, and a dense cloud of smoke filled the once 
happy home. It was a case of sawve qui peut. Every one fled 
to the open air; but above the howling of the storm an over- 
sensitive ear might now have caught certain lurid epithets and 
objurgations that only an extraordinary exigency serves to in- 
voke from the vocabulary of the habitually profane. 


[ To be concluded in the November number 7m 





TIDES OF CHESAPEAKE BAY 


By E. D. Preston, 


U. S. Coast and Geodetic Survey 


A successful attempt to fix a permanent tidal plane for the 
Chesapeake bay has recently been made by the U.8. Coast and 
Geodetic Survey. During the last fiscal year nearly 40 stations 
were occupied, at 15 of which we are in possession of simulta- 
neous tidal observations extending over one complete lunation. 

The application of harmonic analysis to this unique series 
along our seaboard will open the way for correct predictions 
from the capes to Havre de Grace, and will also result in the 
establishment for the whole bay of a plane of reference of un- 
equaled permanence and undoubted accuracy. The establish- 
ment of an invariable datum plane is one of the first requisites 
of inshore hydrography. The accuracy with which such refer- 
ence level should be determined depends, of course, on the nature 
of the work based upon it. In foreign surveys vast sums have 
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been expended in maintaining tide-measuring instruments in 
the North sea, along the coasts of France, and in the Mediter- 
ranean sea. These have been connected, wherever possible, 
in efforts to compare the sea-level at different ports around Eu- 


rope. France and Spain occupy favorable positions in work of 


this kind, since by comparatively short lines, without leaving 
their own territory, they may connect the mean sea-levels of the 
Atlantic and the inland waters east of Gibraltar. How impor- 
tant the determination of heights is regarded abroad may be 
judged from the fact that up to 1895, the date of the last pub- 
lished report of the International Geodetic Association, more 
than 122,000 kilometers of precise leveling had been done in 
continental Europe, and nearly 99,000 permanent bench-marks 
had been established. This work has had its greatest develop- 
ment in Germany, Austria, and France, in the order named. 

The average tide for the entire bay is about one foot ; possibly 
less. For Old Point Comfort we have two and one-half feet ; 
for the mouth of the Potomac, one foot; for Washington, three 
feet; Richmond, three feet; Elk river, at the head of the bay, 
two feet, and Annapolis less than one foot. The wind effect, 
however, is sometimes more than the total tide. For example, 
at Baltimore the wind effect may amount to three feet, while the 
tide proper, uninfluenced by local disturbances, is only one- 
third as much. This diminution in the height of the tides as 
we come northward from the entrance and the subsequent in- 
crease as we continue on in the same direction is one of the 
peculiar features of the tidal phenomena of the bay. 

The small range at Annapolis is due partly to the change in 
width of the bay, but principally to the fact that there is an in- 
terference at this point between the incoming and outgoing tidal 
waves. When the crest of the southbound movement reaches the 
mouth of the Severn river it meets the northbound wave from the 
capes, and a partial neutralization of thé vertical motion of the 
water takes place. Another interesting point in connection with 
the subject is that the rate of progress of the tidal wave from the 
mouth of the Potomac to Washington is somewhat less than that 
of an ordinary steamer, so that a vessel requiring the greatest depth 
possible would beable to enjoy the condition of high water dur- 
ing its entire passage up the river. The fact was first brought 
out by Mr C. A. Schott many years ago, when the Great Eastern, 
of transatlantic cable fame, availed itself of this favorable cir- 
cumstance and came to anchor within a few miles of the Capitol. 
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THE RELATION OF FORESTS AND FOREST FIRES 
By Girrorp PINcHor, 


Forester of the U. S. Department of Agriculture 


The study of forest fires as modifiers of the composition and 
mode of life of the forest is as vet in its earliest stages. Remark- 
ably little attention, in view of the importance of the subject, 
has hitherto been accorded to it. A few observers who have 
lived much with the forest, such as John Muir of California, 
have grouped fire with temperature and moisture as one of the 
great factors which govern the distribution and character of 
forest growth ; but so little has been said or written upon the 
subject that the opinion of each man seems to have been reached 
independently and upon the single basis of personal observa- 
tion. The documents upon the subject still reside, with very 
few exceptions, in the forest itself. It is unfortunate that our 
acquaintance with what might almost be called the creative 
action of forest fires should be so meager, for only through a 
knowledge of this relation and through the insight which such 
knowledge brings can there be gained a clear and full conception 
of how and why fires do harm, and how best they may be pre- 
vented or extinguished. 

The records of past fires, written in the forest now on the 
ground, are often decipherable for more than a hundred years 
back, and in many cases for more than twice that length of time. 
Such records throw light on the relations of forests and fires as 
nothing else can, and are consequently the most valuable of all 
documents upon the somewhat intricate but most important 
question of the final effect of fire upon the forest; for we must 
clearly realize, before the present subject can fall into its proper 
sequence, that we have not stated everything when we say that 
“a given forest is destroyed by fire.” The forests which the first 
white explorers saw as they landed on this continent and grad- 
ually overran it were themselves the successors of others, which, 
through thousands of years, were burned down at intervals that 
we can no longer trace. There is but little of all the vast forest 
area of this country which does not bear, either in actual scars 
and charcoal or in the manner and composition of its growth, 
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the marks of fire, and indeed it is more than probable that fur- 
ther investigation will greatly narrow the limits of those portions 
which may now seem to have been exempt. 

That fires do vast harm we know already, although just what 
the destruction of its forests will cost the nation is still unknown. 














FALLEN AND STANDING FIRE-KILLED TIMBER READY FOR THE NEXT FIRE — PRIEST 
RIVER FOREST RESERVE, IDAHO 


From ‘“‘A Primer of Forestry” 


Records compiled by the Division of Forestry indicate that the 
average direct recorded loss from this source is not less than 
$20,000,000 a year. ‘To this figure must be added the vast direct 
loss unrecorded, together with a great but indefinite damage 
from the effect of forest destruction on water supply, and other 
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losses of immense importance, the deterioration of the soil, the 
destruction of the young growth, and the loss of the increment 
which a healthy young forest would have been laying on year 
by year. The latter may commonly amount in a pure forest to 
several hundred board feet per acre each year. With further 
study a more exact statement of the grand total of the loss will 
be possible; but even now it is safe to assume that for the nation 
as a whole the loss is represented yearly by a sum much in ex- 
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FIRE — THE MASS OF DEBRIS IS TOO THICK TO PERMIT REPRODUCTION 


A SLASHING BEFORE THE 
WESTERN WASHINGTON 


cess of $50,000,000, That figure sufficiently proves that the 
destructive action of fire on the forest in its relation to human 
needs is a subject of the first interest and importance ; butin the 
present paper this brief reference must suffice. The regulative 
action of fire on the forest is here more directly in question. 
Fires determine the presence or absence of forest in a given 
region far more generally than is often supposed. A very large 
part of the prairie regions of the United States is treeless prob- 
ably because of fire. Such evidence as we have points strongly 
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FIRE GLADES SURROUNDED BY FIRE-SCARRED TIMBER ON HIGHER GROUND — BLACK HILLS, 


SOUTH DAKOTA 


in this direction, and in addition the behavior of the border forest 
lands along the eastern edge of the prairies powerfully confirms 
this view. Where such forest lands have been protected from 
fire,as they have very largely through the progress of settlement, 
young trees have usually sprung up in great numbers under or 
between the scattered veterans which had survived the fires, and 
adense and vigorous young growth stands ready to replace by 
a heavy forest the open park-like condition which the fire had 
created and maintained. The well-known “ oak openings ” fur- 
nish an excellent case in point. In a similar way and for sim- 
ilar reasons trees are spreading from the borders of streams in the 
prairies to the grass lands near by. Such indications as these, 


joined to the occasional discovery of evidences of former tree 
growth out on the prairie, where trees no longer grow, go far to 
prove that trees once grew and may grow again much beyond 
the limits they occupied when the white men first entered the 
country. ‘That fire was a restraining cause admits of no doubt 
whatever, and that it was the principal cause over vast areas is 
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altogether probable. One set of facts which may ultimately be 
used to establish this latter contention is found in the positions 
chiefly or exclusively occupied by trees in semi-arid regions, 
which positions are either along water-courses, and so shielded 
from fire by moisture, or on rough and stony ground, and so pro- 
tected by the absence of enough grass or other vegetable ground- 
cover to carry a destructive flame. 

The same course of reasoning applies to certain kinds of open 
glades or prairie, well named “ fire-glades”? by Mr Frederick V 
Coville, Botanist of the U. S. Department of Agriculture. In 
the Black Hills of South Dakota, for example, these glades, sur- 
rounded by forest-bearing land, are almost exclusively confined 
to ground rich enough to support a crop of grass sufficiently 
dense to burn fiercely, while the timber is restricted to rough 
rocky or stony land, almost always higher than the glades and 
comparatively safe from fire because of the scantiness of the 
minor vegetation it is able to support. 

In semi-arid regions where fire-glades of this kind occur, there 
is an interesting alternation, by years or series of years, of the 
presence and absence of the moisture which makes forest repro- 
duction possible. In the same way the occurrence or absence 
of burning gives or denies an opportunity for young seedlings to 
reach a size at which they are reasonably safe from the attacks 
of ordinary surface fires. It must be clearly borne in mind that 
it is only the average effect of the class of causes of which fire 
and rain are the chief with which we are concerned. Young 
trees sometimes succeed through combinations of temporary 
immunities in establishing themselves in the midst of fire-glades 
of old date, and the rocky refuges where some seedlings usu- 
ally escape the fire are not uncommonly burned over, as the 
fire-scarred trunks abundantly testify. But these facts do not 
obscure the effective working of the averages, although they do 
tend powerfully to lengthen the time required for the average 
to work itself out. Thus reproduction around the fire-glades 
of the Black Hills is extremely slow. 

Perhaps the most remarkable of the regulative effects of forest 
fires relates to the composition of the forest—the kinds of trees 
of which it is composed and the proportion of each. This effect 
depends upon the action of fire in combination with the various 
qualities of resistance which trees possess. These qualities are 
of two chief kinds; one, adapted to secure the safety of the in- 
dividual tree directly through its own powers of defense, the 
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other to assure the continuance of the species, with little regard 
for the single tree. An example of the first kind is the western 
larch, whose enormously thick’ bark is almost fireproof, and so 
good a non conductor that it protects the living tissue beneath 
it even against fires hot enough to scorch the trunk 50 or 75 feet 
above the ground. It is to this quality of their bark, as well as 
to their marvelous vitality, that the big trees of California owe 
their power to reach an age of 3,000 or 4,000 years. The east- 
ern pitch pine protects itself in the same way. So domany other 


trees, including the longleaf pine, which adds to this quality of 


its bark another method of protection that places it at the head 
of all the trees of my acquaintance in its capacity to resist fire. 

Almost all trees yield readily to slight surface fires during 
the first ten or fifteen years of their life. To this statement the 
longleaf pine is a conspicuous and rare exception. Not only do 
the young trees protect themselves in early youth by bark which 


is not uncommonly as thick as the wood (the whole diameter 


being thus two-thirds bark and one-third wood), but they add 
to this unusual armor a device specially adapted for their safety 
when growing amid long grass, usually a most fatal neighbor to 
young trees in case of fire. It is to be noted that the vast ma- 
jority of longleaf pines are associated with grass from the begin- 
ning to the end of their lives. During the first four or five years 
the longleaf seedling reaches a height of but four or five inches 
above the ground. It has generally been erroneously assumed 
that this slow growth made it specially susceptible to injury 
from fire; but while the stem during these early vears makes little 
progress, the long needles shoot up and bend over in a green 
cascade which falls to the ground in a circle about the seedling. 
Not only does this barrier of green needles itself burn only 
with difficulty, but it shades out the grass around the young 
stem, and so prepares a double fire-resisting shield about the 
vitals of the young tree. Such facts explain why the fire which 
has restricted the spread of evergreen oaks in parts of Florida, 
for example, has made a pure forest of pines in a region where 
the reproduction of the oaks is phenomenally rapid wherever 
the annual fires cannot run. 

The second method of protection against fire is that which 
sacrifices the individual but secures the safety of the species. 
Perhaps the most striking example of this method is furnished 
by the lodgepole pine, which is being distributed over hundreds 
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of square miles in the Rocky Mountain region by the action of 
fire. It is a fact that this thin-barked tree, which succumbs 
with the utmost readiness to fire, is gaining ground by the action 
of its enemy, replacing over great areas thick-barked species like 














NGLEAF PINE- SHOWING PROTECTING NATURAL GROWTH OF 


FIRE-SCARRED SEEDLING OF LO 
ITS NEEDLES 


the red fir and the western larch. The device to which this 
curious result is due is similar to that of Pinus attenvata, to which 
John Muir long since ealled attention.* It consists in the hoard- 
ing for several years of the ripe seeds in the cones. Fire rarely 


*See The Mountains of California, p. 151. 
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burns down the lodgepole pine, but in nearly every case simply 
kills the standing tree and leaves it to be blown down years after, 
when decay shall have weakened the roots. In the meantime 
the hoarded winged seeds are set free by the opening of the 
cones, are distributed and germinate,and the new crop con- 
tains a larger proportion of lodgepole than the old. By the repe- 
tition of this process great stretches of burned land are finally 
covered with a pure even-aged young growth where formerly the 
forest was composed of other and usually much more valuable 
species. The details of the return process by which the more 
valuable species will undoubtedly in the end regain possession 
of the soil I do not yet know. 

A somewhat less obvious, although not a less interesting, in- 
stance of distribution controlled by fire is that of the red fir in 
those portions of Washington (and presumably of Oregon also) 
where it reaches its best dimensions and greatest commercial 
importance. Here the young seedlings are found in remarkable 


abundance on unshaded spots wherever the vegetable covering 
of the mineral soil has been burned away. An actual count 
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“ 


and measurement of every tree on many hundred acres of fir 
timber in various parts of the Puget Sound region, and a study 
in the Olympics, combine to show them practically absent in 
the shade of their elders. In the latter region, as I had occasion 
to say in a report (dated January 26, 1898) to the Secretary of 
the Interior on the condition and proper management of the 
national forest reserves, ‘‘ Continuous stretches of miles without 
a break were covered with a uniform growth of Douglas fir (red 
fir) from two to three feet in diameter, interspersed with numer- 
ous rotting stumps of much larger trees bearing the marks of 





REDFIR FOREST ON LAND ONCE RAVAGED BY FIRE 


fire. The young firs were entirely unscarred, but charcoal was 
found at the roots of some specimens which had been thrown 
by the wind. . . . Charcoal was found directly beneath a 
growing cedar tree four feet in diameter, under which a hole had 
been excavated in the course of lumbering operations. This 
mass of evidence acquires a crucial importance with relation to 
the forest from the fact that in my ten days’ visit to this region 
I did not see a single young seedling of Douglas fir (red fir) 
under the forest cover, nor a single opening made by fire which 
did not contain them.” Ina word, the distribution of the red 
fir in western Washington, where it is by all odds the most 
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valuable commercial tree, is governed, first of all, so far as we 
know at present, by fire. Had fires been kept out of these forests 
in the last thousand years the fir which gives them their dis- 
tinctive character would not be in existence, but would be re- 
placed in all probability by the hemlock, which fills even the 
densest of the Puget Sound forests with its innumerable seed- 
lings. I hasten to add that these facts do notimply any desira- 
bility in the fires which are now devastating the West. 

These examples of the relations of fire and the forest are cited 
because they are conspicuous among the few which have already 
been worked out. Without question a number of relations of 
vastly greater importance remain to attract and reward the 
student of this branch, one of the most fruitful and fascinating 
of all the fascinating and fruitful branches, of forestry in the 


United States. 


VARIATIONS IN LAKE LEVELS AND ATMOSPHERIC 
PRECIPITATION 


By ALFRED J. HENry, 


Chief of Division of Records, U. S. Weather Bureau 


A study of the fluctuations in the surface level of the Great 
Lakes is always an interesting problem. It is especially so at 
the present time, owing to the near completion of the Chicago 
drainage canal and the projection of various industrial enter- 
prises, which, when completed, will divert large quantities of 
water from present channels. The physical problems involved 
in an adjustment of the situation are manifold and intricate, as 
are also the commercial interests seeking recognition. The writer 
desires at this time, however, merely to direct attention to the 
possibility of determining the probable level of the lakes by 
accurately gauging the precipitation over the various watersheds. 

The stage of water in a river or natural reservoir system, such 
as the Great Lakes, is dependent primarily upon supply, dis- 
charge, and evaporation. In small streams the correspondence 
between precipitation and water stages is easily observed. The 
drainage basins themselves are small, and when precipitation 
has once begun but a short time lapses before all portions of the 
basin are contributing to the stream-flow. In a small basin of 
uniform surface and slope it is possible to calculate the exact 








404 VARIATIONS IN LAKE LEVELS 
Lake 


u 


Lake Huron 


Mean Monthly Variation of Lake Level -~--—— Mean Monthly Variation in Precip tahion 





MEAN MONTHLY VARIATION IN LAKE LEVELS AND PRECIPITATION 


time of maximum stage providing the amount and intensity of 
precipitation are known. As the drainage basin increases, how- 
ever, the problem becomes one of greater complexity and the 
correspondence between precipitation and water stages is not so 
definitely marked. 

The important oscillations in the surface level of the Great 
Lakes may be conveniently divided into two classes, v/z., annual 
or periodic, and irregular or non-periodic. The first of these con- 
sist of a rise from low water of winter to high water of midsum- 
mer, followed by a return to low water, the entire range from 
low to high water rarely exceeding a foot. The irregular or non- 
periodic variations also consist of oscillations up and down about 
a general mean level; but, unlike those first named, they may 
range through several feet and persist in a single direction for a 
number of years. Lakes Michigan and Huron, it may be re- 
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membered, fell continuously from 1886 to 1892, the total fall 
being about two and a half feet. 

The mean monthly variation, both in lake levels and monthly 
precipitation over the respective watersheds, is shown in the 
diagram on page 404. The full curve shows the average level in 
feet of the surface of Lakes Superior, Michigan, and Huron below 
the plane of reference of the U.S. Lake Survey (high water of 
1838). The dotted curve shows the average distribution of pre- 
cipitation, in inches, throughout the year. The agreement be- 
tween the two sets of curves is as close as could be ex pected, con- 
sidering the nature of the data on which they are based and the 
natural climatic differences between the regions under discussion: 

The climate of the Lake Superior watershed differs in several 
respects from that of the region to the southward, partly by 
reason of its geographic position and partly on account of the 
lake itself. The precipitation of winter is generally in the form 
of snow, and is derived for the most part from storms advancing 
from the North Pacific or the Canadian Northwest. The snow- 
fall is greatest on the south shore of the lake and is particularly 
heavy from the Keweenaw peninsula eastward to and beyond 
Wetmore, on the Duluth, South Shore and Atlantic railway. 

If the two curves showing the monthly rise in the level of 
Lake Superior and the distribution of precipitation in its water- 
shed respectively be compared, it will be seen that the annual 
rise in the lake begins coincidently with an increase of precipita- 
tion. Weshould not be too hasty in placing these phenomena 
in the relation of cause and effect. The rise in the waters of the 
lake in the spring is doubtless due to the breaking up of the ice 
in the rivers and the melting of the snow. Water from these 
sources is fed into the lake during April and May more rapidly 
than it is discharged through the St Marys river; hence the 
surface level rises. The rains of June, July,and August, on the 
average, equal about nine inches in linear depth, which amount, 
plus the run-off from the watershed, should be set against the 
loss by evaporation. ‘The latter is, to a certain extent, an un- 
known quantity, varying somewhat from vear to year. Under 
the most favorable conditions the loss by evaporation will not 
greatly exceed the rainfall. The height to which the water of 
the lake will probably rise, therefore, must depend greatly upon 
the amount of water carried by the tributaries of the lake after 
the breaking up of the ice, plus the amount conserved during 
the spring and early summer in the swamps and forested areas 
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within the watershed, and this in turn is largely dependent upon 
the amount of snowfall during the previous winter and the man- 
ner of its disappearance. 

The present season has been one of abundant rainfall on both 
sides of the international boundary, north of a line drawn through 
Alpena and Parry sound. South ofthat line the rainfall has been 
deficient. The water of Lake Superior has been higher than 
usual, and there has been an increase in water levels of Lakes 
Michigan and Huron also, although rainfall over a large portion 
of the watersheds of the lakes last named has been deficient. 

This is an important fact, since it suggests at once the proba- 
bility that the stage of water in Lakes Michigan and Huron is 
controlled in great measure by precipitation in the Superior 
basin. The number of rainfall stations reporting to the Weather 
Bureau from the lake region is about 300. It should be possi- 
ble in the course of a few years to define in at least approximate 
terms the relations which subsist between atmospheric precipi- 
tation and fluctuations in the level of the lakes. 





CALCULATIONS OF POPULATION IN JUNE, 1900 * 


By Henry FarquHar, 


Statistical Expert, Division of Statistics, U. S. Department of Agriculture 


The problem to be discussed in this paper may be stated as 
follows: Given the population of the United States (not includ- 
ing recent territorial extensions) for the first of June in each 
tenth year; given also the total immigration to the country for 
the several decades beginning with 1821 and ending with 1900; to 
conclude from those data the population probably to be returned 
for the same territory for the first of June next year. In using 
the decennial population figures, those for 1870, confessed by 
General Walker himself to be several hundred thousand short 
of the truth, are omitted. The immigration for the fiscal year 
just begun has necessarily to be estimated in calculating the 
increase from 1890 to 1900; otherwise the official returns con- 
stitute the data of the problem. 

Immagration.—The annual figures are given by fiscal years 
ending with September from 1820 to 1849, with the exception of 


* Read before Section I of The American Association for the Advancement of Science, 


Columbus, August 22, 1899. 
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the years 1852 to 1842; then from 1850 to 1865 the year of the 
immigration report closes with December; from 1866 to date the 
fiscal year ending with June is adopted. To make the figures 
homogeneous, the earlier returns are approximately reduced to 
years ending with June by adding and subtracting, for the fiscal 
year of each decade, a proportion of the immigration equal to 
the proportional part of the year between the end of June and 
the end of the immigration year adopted ; that is, one-fourth if 
the latter ends with September, one-half if with December. This 
approximate reduction would be exact if immigration during 
the year so divided were precisely uniform. The assumed im- 
migration for the present fiscal year, 854,000, is larger than that 
reported for any year since 1893, though considerably less than 
for the first three years of the decade. The last decade, how- 
ever, shows but one year, that ending June, 1886, when the im- 


migration was less than 354,000. 


Immigration by Decades, and Reduction to Years Ending with June. 


immi- 


be- 
Decade ends 
Reduction to 
June 
gration. 
Reduced im- 
migration. 


ee =o 3 

Pp Po fo 
Oct., 1820 + 2,100 | Sept., 1830|— 5,800 143,439 | 139,700 
Oct., 1830 | + 5,800 | Dec., 1840 |— 42,000 599, 125 562,900 
Jan., 1841 + 42,000 | Dee., 1850 /— 148,000 1,713,251 4,607,300 
Jan., 1851 | + 148,000 | Dec., 1860 | — 75,100 | 2,579,520 2,652,400 
Jan., 1861 | + 75,100 | June, 1870 | 0 | 2,298,596 | 2,373,700 
July, 1870 0 | June, 1880 0} 2,812,191 | 2,812,200 
July, 1880 0 | June, 1890 0 5,246,613 | 5,246,600 
July, 1890 0 | June, 1899 + 354,000 | 3,396,011 | 3,750,000 





Natural Increase.—It need hardly be confessed that to take the 
difference between the population at the beginning of June for 
years ten apart, to diminish that difference by the immigration 
for a ten-year interval reaching forward to the end of the same 
month, and to treat this diminished difference as the natural 
increase for the decade of the population reported at the begin- 
ning, is not a procedure that should be employed in a calcula- 
tion where any great refinement is admissible. Unfortunately, 
in this case our data do not admit of delicate handling. The 
most important error involved in this treatment is probably that 
of neglecting the increase in the immigrant population itself 
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from the time of landing to the end of the decade. If allowance 
were made for such increase, it would result in a slightly smaller 
estimated population for the first day of June next. The cor- 
rection is here neglected for four reasons: (1) its uncertainty— 
for the assumption that an immigrant population, immediately 
after arrival, will increase at the same rate as natives is only 
approximately true, and there is no trustworthy way of tracing 
this element of the population from census to census; (2) the 


smallness of the amount involyed—no reasonable estimate of 


the increase in question for any decade, even that beginning 
with 1880, would reach half a million, by but a very small frac- 
tion of which amount the final result for 1900 could be affected, 
a fraction insignificant when compared with errors unavoidably 
entering ; (3) the desirability of simplicity in the calculation, as 
well as definiteness; (4) the probability that the discordance 
between the 1850 and 1890 census figures, brought out by the 
application in the formule herewith to be shown, is due more to 
deficiency of the latter rather than to excess of the former, so 
that any treatment which, using the figures as they stand, leads 
to a lower final result for 1900 is to be avoided. The “ natural 
increase,” therefore, as here understood, is the total increase 
during the decade by census record, diminished only by the ac- 
cession from immigration in that time. 

Law of Natural Increase.—In a newly occupied territory the 
tendency of a population is to grow in a geometrical progression ; 
the percentage of increase is in that case constant for a constant 
interval, and the total population equal to some fixed quantity 
raised to a power represented by the time. After a period, 
longer or shorter, according to the capacity of the population to 


support itself on the land, the percentage of increase falls off 
and grows lower as the population grows greater. The law of 
this falling off in the ratio is one which, in the present state of 


our knowledge, has to be decided empirically. The following 
formula is used, with some modifications to be explained, in 
these calculations : 
J p= B 2 
e+ ip + 

where p denotes the population, Jp its natural increase in ten 
years, and e, f, g positive constants to be found by calculation. 
It will be seen that this formula would give a geometrical pro- 
gression if fand g were zero; that it gives a near approach to 
such a progression for small values of p; that 4p would contin- 
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ually increase (thus showing always larger additions per decade) 
and approximate to an arithmetical progression with common 


Pe Ps arr 
difference equal to ~ for very large values of pif g were zero; 
L 


that without any such supposition Jp increases in value as long 

‘o 
as p is less thang! ; , but decreases when p exceeds : ; and that 
the effect of the constant is to make the population, when it be- 
comes very large, nearly proportional to the square root of the time 
elapsed. If Jp is taken as a differential coefficient, it is easv to 
deduce a value of the time in terms of the population, involving 
the logarithm of p as well as its first and second powers ; but a 
statement of p in terms of the time seems to require a series to 
express it. To treat Jp as a difference instead of a differential 
only introduces further complexities, so that it will not be worth 
while to go further into the mathematical discussion of the 
formula. 

For convenience the constants fand g are made to apply to a 
population in millions, a million inhabitants being taken as a 
unit in the calculation. The table to be shown is constructed 
accordingly. To apply to natural units, f would have to have 
six ciphers prefixed, while g would require twelve. 

Table of Results. 
in the table. In the first all the coefficients—e, f, and g—are de- 
termined. The census figure for 1870 is rejected, but the law of 


The results of four calculations will appear 





natural increase is supposed to operate undisturbed from 1860 
to 1870, as in the decades before and after. This gives the re- 
sults headed A. 

In the second calculation g is taken as zero, and, as before, no 
break is supposed between 1860 and 1870. This calculation is 
denoted B. 

The third calculation, C, differs from B by supposing that the 
law of increase, which applies from 1820 to 1860 and after 1870, 
is not true for the decade of the civil war, and that a new start 
must be made from the latter date, the difference between the 
new value and that calculated from the 1860 figure denoting the 
effect of the extraordinary losses by wounds, disease, etc., during 
that decade. 

The fourth calculation, D, agrees with C in recognizing a break 
after 1860, but it takes f= 0, and so determines e and g. Two 
lines are given in the table for the date 1870, where the caleula- 
tion assumes a break, the first showing a normal increase from 
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1860, and the second making allowance for extraordinary losses 
(marked / in the table). All differences, ratios, ete., in which 
the census population for 1870 enters are put in parentheses. 
In forming the four columns of calculated population the 
formula is applied to the figure found for the beginning of the 
decade to obtain the natural increase. To this is added the ascer- 
tained immigration for the decade. ‘The result is the total in- 


crease, and hence is derived the calculated figure for the end of 


the decade. 

The second column of the table shows the census population 
in millions and decimals of a million for the dates in the first. 
The third column gives successive differences of the second. The 
fourth shows the immigration, and the fifth the difference be- 
tween the two preceding, here called “ natural increase.” The 
percentage formed by that increase, compared with the popula- 
tion at the beginning, nextappears. This shows a general falling 
off in value, as noted above, while its reciprocal, denoted rs in 
the seventh column, is the number represented by e + fp + gp’ 
in our formula. The remaining columns give the four calcula- 
tions of population, as already explained. Each calculated value 
is followed by the correction reducing it to the value actually 
found. 

Another word as to the meaning of the coefficient e, the num- 
ber of people that increased by a unit (as 2.862 to 3.862, 2.279 to 
3.279, and so on) in ten years, when the population was very 
scanty. Thelength of time in which the population would double 
itself under those circumstances, by natural increase, is found 


5 ; . | oom . 
by ascertaining what power 2 is of 1+ —. The four calcula- 
é 


21, : 
doubling lengthens without limit as the population increases, 
and the effect of coefficients other than e appears. 

Comparison of Four Calculations.—All calculations agree in in- 
dicating a large deficiency for the census population in 1870, 
which was 898,000 by the last and nearly double as much by 
the first. The 1890 census was also short by a less amount, 


tions give 23, 19, 21, and 263 years respectively. The time of 


while that of 1880 gave an excess according to all four. The 
census figures from 1820 to 1860 are much more easily recon- 
cilable. None of these is more than a hundred thousand in 
error by more than one of the four calculations, and only one 
census, that for 1850, errs in the same direction according to all 
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four. Perhaps this may be taken as an indication that the 1850 
census gave a somewhat excessive total, while the others were 
fairly close to the truth. Calculation C gives a near agreement 
with all these ante-bellum results, while B and D show system- 
atic divergences. ‘lo those since the war, on the contrary, B 
and D are both nearer than C. The agreement of A for every 
census but 1870 is strikingly close. 

No attempt has been made to compare these results by aggre- 
gating the residual corrections and so computing a probable error 
of quantities found, because this work could only be misleading. 
It is plain that the results of calculation A would come out best 
and C worst by such test, residuals in parentheses being omitted ; 
and yet it is the belief of the writer that the result under C for 
1900 is nearer the truth than that under A. He does not believe 
that the rate of natural increase has really reached a maximum 


; eS ‘ R e 
and is now diminishing, as both A and D require (for V5 = 56 


by A and 53 by D). He does not believe that the discordance 
of the 1870 census is altogether due to omissions in taking it, or 
that it can really be a million and three-quarters short. <A cal- 
culation in the preface to the population volumes for 1890 made 
the deficiency a little over a million and a quarter, and even that 
figure is probably too high, because it depends upon a suUpposi- 
tion that the southern section of the country, which had suffered 
most in the war, yet increased during that decade correspond- 
ingly with other sections. The writer believes that three-quar- 
ters of a million is a fair estimate for war losses in the 1870 
census, and that the official figures were little, if any, over a 
million too small—about as calculation C makes them. It is 
more probable that the eleventh census, or both the tenth and 
eleventh, were largely in error, than that such a theory of the 
ninth census as is shown under calculation A is true. 

Final Result for 1900.—TVhe final figures under the four calcu- 
lations have a range of two million and indicate a correspond- 
ing uncertainty in the prediction. The highest of them is two 
million less than the Treasury Department’s calculation would 
give: the estimates of population which accompany the monthly 
financial reports point to a value of 77,676,000 for June, 1900. 
Those estimates show substantially uniform third differences, 
and therefore appear to connect population with time by an 
algebraic equation of the third degree. There is no evidence 
of an attempt to take separate account of immigration in the 
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Treasury estimates. A conclusion inconsistent with them re- 
quires therefore little apology. 

Reasons have been given for preferring calculation C, which 
gives the largest result of the-four, to the others. The writer can 
only present his own views for what they are worth. According 
to them the population to be shown by the twelfth census will 
be more probably above than below 75,000,000, but is altogether 
unlikely to reach 76,000,000. If it should be anything like so 
high, it will indicate a deficiency in the last census total suffi- 
ciently marked to invalidate any computation for the future in 
which the figures of that census are adopted, without correction 
or criticism. In fact, while it is necessary to take the whole 
series of results, so far as that can be done, as a foundation for 
any law which is applied to further calculations, it is necessary 
also to correct one set of figures by others, that the result may 
be as little as possible tainted by errors belonging to one ora 
few previous results. If it be supposed, on the other hand, that 
all discrepancies between census figures and calculation are in- 
dications of real irregularities of which the calculation takes no 
account, it need hardly be added that such a supposition nega- 
tives the validity of any possible prediction from the data at 


command. 


THE DEFINITE LOCATION OF BOUVET ISLAND 


The last number of the Zeitschrift der Ges lischaft fiir Erdkunde zu Berlin 
is entirely devoted to the recent German deep-sea expedition of the 
Valdivia. The navigating officer of the ship gives an interesting ac- 
count of the rediscovery of Bouvet island. It appears that in the year 
1738 a French company in search of the Terra-Australis, supposed to be 
a fruitful and populous country, sent out two ships, one of them, L’ Aigle, 
being commanded by Captain Lozier Bouvet. On January 1, 1739, Bouvet 
discovered land which he supposed to bea mere promontory, and which 
he called Cape Circumcision. During nine days, however. Bouvet found 
it impossible to effect a landing and was forced to continue his journey. 
In 1775 Cook searched for Bouvet’s discovery, but, finding nothing, con- 
cluded that Bouvet had been deceived by large masses of ice. In Octo- 
ber, 1808, Captain Lindsay, commanding the whaler Swan, belonging to 
Messrs Enderby, and who had been commissioned by them to search for 
Souvet land, sighted an island, which he called Lindsay island, in the 
locality in which he was directing his search for Bouvet land. Lindsay 
found it impossible to land, and gave a brief description of the estimated 
dimensions and general contour of the island. In 1825 Captain Norris, 
of the whaler Sprightly, sighted an island and assigned a certain position 
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to it, calling it Liverpool island. In 1843 Sir John Ross, commanding 
the Hrebus, searched for Bouvet land and came to the same conclusion 
that Cook did because he failed to find it. 

Thus our knowledge of the facts remained until the Valdivia, after a 
careful search, sighted the island on November 25, 1898. The position of 
the island, which is given as latitude S. 54° 26.4’, longitude FE. 3° 24.27, 
does not correspond with that assigned by Bouvet to his discovery, or to 
the positions given by Lindsay or Norris, but a thorough and careful 
discussion of the subject warrants the belief that Liverpool, Lindsay, and 
Bouvet islands are identical, and therefore the discoverers adhered to 
the latter name. The island is about four nautical miles in diameter and 
rises to a height of 935 meters. The shores are abrupt and inaccessible 
and glaciers come down to the water’s edge, while the summits of the 
mountains are covered with ice and snow. A few birds, notably Daption 
capensis and Pagadroma nivea, were seen on the island, but otherwise 


there were no signs of life. 
O. H. TitrmMann. 
U. S. Coast and Geodetic Surve yy. 


PEARY’S WORK AND PROSPECTS 


Peary’s latest year in the Arctic, after all allowance has been made, 
stands as a record of magnificent achievement, and a foundation upon 
which still greater results are to be attained. The entire country north 
and west of Cape Sabine, reaching beyond Greely fiord and the eightieth 
parallel, has been definitely outlined and the confused and utterly inac- 
curate coastline, sinuous and perplexing to the last degree, of the western 
side of Smith sound, between Capes Sabine and D’ Urville, has been defi- 
nitely measured and charted. The striking change in the character of 
the western slope of Grinnell Land is in itself enough to justify and re- 
ward the expedition, and will stimulate workers in that most inviting and 
heretofore neglected field. The hand-to-hand battle against the oppos- 
ing forces of darkness, frost, and distance which Peary waged during 
the entire winter makes a chapter daring and effective as any recorded 
in Arctic history. Where other explorers have waited in more or less im- 
patience, sometimes in comfort and many times in suffering, Peary has 
been continuously in the field, daunted by no obstacle, and breaking the 
route along an almost impassable ice-foot for 250 miles. This, too, was 
not asa mere exploit, but asa practical step in the greater work to be 
determined next spring. Peary rounded up his year’s work with a fur- 
ther personal reconnaissance to the westward, and practically completes 
twelve months of active work in the open field. 

The American people, learning as they will shortly from Peary’s own 
pen the story of the year, cannot fail] to feel a sense of pride in their 
countryman and an excitement of hope that ultimate success may crown 
his effort to attain the goal of the ages and place his country’s flag at the 
very farthest north. Those who read between the lines and who follow 
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matters practically, find in Peary the mental as wellas physical traits, mak- 
ing a combination as rare as the work he has undertaken, coupled with 
a clear head, and a practical, definite correlation of means to ends, which 
go far to secure the results desired. Peary will take the field next year, 
barring unforeseen accidents, a thoroughly sound, rested, and well man, 
in the very prime of condition, and can be counted on to make a record, 
eyen if he does not fully attain his desire. If beaten in 1900, he will try 
it again in 1901, and maybe again a year later. The very latest word is 
the very gratifying one that the old Windward, battered and scarred from 
her winter in the ice and stormy passage home, is still sound and sea- 
worthy ; that the ship will be repaired, rebuilt, and refitted, and, under 
an American flagand American master, will return to her contest with the 
forces of the north, from which she will not come back unless victorious. 
H. L. Brrpemay. 
Brooklyn, 1 ae £ 


PEARY’S EXPLORATIONS IN 1898-1899 


‘*The Mission of the Diana,” outlined in Tie Nationa GroGRAPHIC 
MaGazine for July (see p. 273), has been successfully carried out in every 
detail under the able management of Mr H. L. Bridgman, Secretary of 
the Peary Arctic Club. More than a year’s supplies have been added to 
the reserve stores of Peary and full accounts obtained of his important 
explorations during the past twelve months. Thus far merely an out- 
line of his discoveries has been published, but, as Mr Bridgman has stated 
in the preceding article, a more detailed account will soon follow. 

Instead of reaching Sherard Osborn fiord, on the north coast of Green- 
land, beyond the narrow channel which all sailing craft must take to 
reach that part of the globe, Peary was obliged to winter in Kane basin, 
about 50 miles north of Cape Sabine. His ship stayed in latitude 799, 
and not 82°, as he had hoped might be possible. Not having been able to 
establish his base of sledging operations near Sherard Osborn fiord, he 
nevertheless ventured northward during the winter four times to Fort 
Conger, the headquarters of the Greely expedition, a point equally near 
the Pole, but on the west side of the channel. These long trips were 
made both for exploration and also to establish caches of supplies along 
the west side of the channel leading to the north, so that they may be 
available next spring and during the time the party is engaged in its 
explorations next summer. These supplies and others that will be added 
to them will enable Peary to begin his researches on the north coast of 
Greenland whether or not the Windward is able to land her stores at the 
proposed base in Sherard Osborn fiord. 

In the south Peary discovered that the so-called Hayes sound, north- 
west of Cape Sabine, is only an inlet or bay. It was supposed by many 
that it extended through to the Arctic ocean west of Ellesmere Land and 
separated that country from Grinnell Land on the north. Peary’s discov- 
ery proves that these regions are one and the same land, and he has 
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thus been able to settle one of the most important geographical problems 
that awaited solution in that region. He also traveled west across the 
northern part of Ellesmere Land, which has never before been penetrated 
for any distance, and visited its west coast, joining his survey of the shore- 
line with the short bit of the coast further north, which Lockwood, of 
the Greely expedition, discovered in May, 1883. This is the first time 
that any part of this coast has been seen south of the inlet visited by Lock- 
wood. In his various sledge journeys up the channel from the Wind- 
ward’s position, Peary skirted the east coasts of Grinnell Land and Grant 
Land for a distance of about 250 miles, rectifying the mapping of this 
shoreline in some respects, and particularly the surveys of a number of 
indentations. Fort Conger wasthe headquarters of the Greely expedi- 
tion, and Peary was the first to visit the place since Greely left it, in 1885. 
The most northern point reached by Peary was Cape Beechey, about 82° 
north latitude. No effort to push northward has been made this sum- 
mer, and Peary’s winter camp has been established on the Greenland side 
of Smith sound, several miles further south than his quarters of a year 
ago. Here he has landed all the remaining provisions of the Windward 
and all that the Diana brought him. 

The Diana reports landing the Stein party at Cape Sabine and leaving 
them in good spirits for a winterin Ellesmere Land. The hunting party 
led by Russell W. Porter, of Boston, left the ship at various points on 
the Greenland coast and secured a numberof walrus, reindeer, and other 
game, most of which was added to Peary’s stores. Sverdrup in the Fram 
was frozen in near Cocked Hat island, ten miles west of Cape Sabine, 
where he wintered about 50 miles south of the point reached by Peary. 
Sverdrup planned this summer to work his ship up Kennedy channel, 
leaving the Fram at some point along the coast for a sledge trip across or 


around the northern-end of Greenland, 


THE CALIFORNIA AND NEVADA BOUNDARY 


The oblique boundary between California and Nevada, which lies 
between the intersections of the 39th parallel of latitude with the 120th 
meridian and the 35th parallel of latitude with the Colorado river, a dis- 
tance of about 400 miles, was retraced and temporarily marked by the U.S. 
Coast and Geodetic Survey between the years 1893 and 1899, the work 
being advanced from time to time as money was available for that purpose. 

The line passes over very rough country, varying in altitude from 750 
feet at the Colorado river to 13,000 feet at the White mountains. The 
lofty elevations made it possible to obtain some very long sights, the max- 
imum being 68.8 miles, between the Sweetwater mountains (10,500 feet) 
and the White mountains. There were two other sights over 60 miles 
in length. The line was ranged out with a theodolite, beginning at Lake 
Tahoe and running to the southeast. In order to put points in the line 
at long distances, heliotropes, with a suitable code of signals, were used. 
The termini, both at Lake Tahoe and on the Colorado river, were estab- 
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lished by telegraphic longitude, and latitude determined by observations 
with the zenith telescope. A scheme of triangulation was carried along 
the entire line, so that each distance was checked. Four base lines were 
in the scheme, three of them measured with steel tape and the other de- 
rived from the Yolo, a primary base nearly 11 miles in length. 

An azimuth was measured at Lake Tahoe to get the direction of the 
line, and no change was made in the entire distance. After ranging out 
the random line, it was corrected back to the starting point. 

The random line passed southwest of the Colorado terminal 

post, 400 miles from the beginning........ .........00. 150.5 meters. 
A line 3,180.3 meters long on the Colorado river, depending 

on the Needles base (steel tape), was found to differ when 

determined by triangulation brought through from Lake 

DPBNOG.:G 7s 654deses aha saa et are ee Ree Ra hes 0.2 meters. 


from Lake Tahoe ...54.05% 4. eta Sree ei res ee eee 10:2/7 
It may be stated that the uncertainty in azimuth, or direction of the 
line, amounted to one minute of are. The local deflection in latitude at 
the Lake Tahoe end is nearly 300 meters, and almost as much at the 


Colorado terminus. 
C. H. Sincvarr. 


U. S. Coast and Geodetic Survey. 


GEOGRAPHIC LITERATURE 


A Primer of Forestry. Part I.—The Forest. Bulletin No. 24, Division of 
Forestry, U. 8. Department of Agriculture. By Gifford Pinchot. 
Pp. 88, pls. 47, with 83 cuts in text. 

This beautiful booklet, tasteful in typography, artistic in illustration, 
neat in binding, and attractive in ensemble, marks an innovation both in 
the Department of Agriculture and in the Government Printing Office ; 
and it is far removed from the conventional government publication in 
content as in dress. The four chapters summarize the science and epit- 
omize ‘‘the art and mystery ” of modern forestry in simple, comprehen- 
sive, yet withal vivid language, adapted alike to busy layman and anxious 
learner; the style is that of the highest magazine order—i. ¢., that of 
the vanguard of literary progress. So the book affords attractive, not to 
say alluring, reading. A sub-title, ‘‘ Part I—The Forest,” gives gratify- 
ing promise that the innovation will be pursued and the style main- 
tained. In the first chapter ‘The Life of the Tree” is outlined 
and illustrated by sun pictures in effective fashion, and in such terms as 
to picture clearly the structure and functions, or the anatomy and physi- 
ology, of the arborean organism; the second chapter treats of trees in 
their collective aspect, both as forests and as successive generations of 
arborean species; the third chapter deals with ‘* The Life of the Forest ”’ 
in such manner as to bring out the relations between the arborean col- 
lectives and their environment, both physical and vital; while the final 
chapter is devoted to the ‘‘ Enemies of the Forest” (which are chiefly 
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traceable to the human factor in the arborean environment), and to the 
means of counteracting these enemies. So the treatment is notably 
broad and comprehensive; yet the grasp displayed in each chapter, and 
indeed each paragraph, is strong and close. The book may be 
commended, no less to teachers and pupils than to general readers, as an 
example of scientific method applied to an important practical subject ; 
it may be commended to makers of scientific books as a model, and to 
laymen as a worthy bit of literature of the objective sort. The author 
and the Agricultural Department are alike to be congratulated on its 
appearance. 
W JM. 

The Break-up of China. By Lord Charles Beresford. 8vo, pp. xxii + 491, 

with portraits and maps. New York and London: Harper and 

Brothers. 1899. $3.00. 

Sir Stafford Northcote was sagacious when, in behalf of the Associated 
Chambers of Commerce of Great Britain, he selected Lord Charles Beres- 
ford as the man to visit China and report upon British interests in that 
empire. Rarely, if ever, has one uniting so high rank, recognized 
ability, and wide experience been sent as an envoy of commerce on a 
tourof inspection. All doors would open before him. He would observe 
carefuliy, make no blunders, and afterward narrate just what he had seen. 

Reaching Hongkong September 30, 1898, he did not leave China until 
January 9, 1899. During that time the Chinese government did all inits 
power to further his mission. Though invested with no diplomatic func- 
tions, he found everywhere the highest authorities—Tsung-li Yamen, 
viceroys, mandarins, governors, admirals—accessible and sympathetic. 
He ‘‘inspected the whole military force of China, and by permission of 
the generals put the troops through the various movements, in order to 
test their efficiency.’”’ He ‘‘ visited every fort, every arsenal, with one 
exception, and all the naval and military schools; also the ships of both 
the Chinese fleets, viz., the Peyang and Nanyang squadrons, and one 
dockyard.”’ He ‘‘visited those places where British communities reside 
and wherever there was a chamber of commerce convened meetings” 
and ‘obtained the opinions of the members;” nor did he lose an op- 
portunity ‘‘of seeking interviews with representatives of all foreign 
nations holding trading interests in China.” On leaving that country 
he returned home through Japan and the United States, ‘‘ hoping to be 
able to obtain from the chambers of commerce some definite opinions for 
the Associated Chambers of Great Britain.” 

The results of his faithful observation and investigation are set forth in 
this somewhat ponderous book. Lord Beresford terms it “a plain state- 
ment of valuable facts for immediate use.’’ A large part of this informa- 
tion is accessible nowhere else. Because of the known reputation of the 
author, its statements, as far as they are statements of facts and not per- 
sonal inferences and opinions, are entitled to full credit. 

The title, ‘‘ The Break-up of China,” expresses what the author realizes 
is becoming a fact. This catastrophe he deplores, believing it injurious 
to Great Britain. A patriotic British subject, his outspoken and only 
concern is the advancement of British interests. There is no hypocrisy or 
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‘antabouthim. Knowing that his country retains the commercial scepter 
of the world with a failing hand, he would keep China alive so as not to 
lose a purchaser. His position does not differ from that of any other 
commercial traveler, except that the commercial house he represents is 
the British empire, and that the wares which he would press into the 
market are whatever that empire produces. For the fall of China, now 
perhaps inevitable, but which once might have been avoided, he holds 
the inefficient foreign policy of the British government responsible. 
Meanwhile he forgets or ignores the fact that to China’s territorial integ- 
rity, to the physical welfare of its people, and to the authority of its gov- 
ernment more staggering blows have been dealt by Great Britain than by 
any other country. An ardent advocate of an Anglo-American alliance, 
he insists that ‘‘ the interests of the United States and Great Britain are 
He does not fear Russia, but he reveals an awesome 


absolutely identical.”’ 
He suggests in his first interview 


consciousness of Russia’s existence. 
with Chinese authorities ‘‘that the British government would allow an 
officer to help the Chinese to put their army in order.” When shortly 
afterward asked ‘‘ whether, if China put the whole of her armies under 
sritish officers, Great Britain would assist China in any quarrel that 
might arise between her and any other power,” he remarked that he 

“ would not enter into any political questions, but that the last thing Great 

sritain wanted to do was to mix herself up in quarrels which might 

arise between other countries.” It is not strange that ‘‘the idea is gain- 
ing ground all over China that Great Britain is afraid of Russia.’’ 

The disintegration of an empire containing 400,000,000 people, and 
yet powerless to protect itself, is an astounding spectacle, unparalleled in 
history. Yet such impotence is an argument against its political contin- 
nanc>. It is difficult to doubt that the break-up of China will advance 
civilization and even benefit the fragments into which the empire breaks. 

Epwin A. GROSVENOR, 

Amherst College. 

Tes Lacs Francais. By André Delebecque, ete. With portfolio atlas 
containing plates i-xi. 4°, pp. xii + 436, pls. xxii. Paris: Typo- 
graphie Chamerot et Renouard. 1898. 

This is an imposing and exceedingly rich repository of information 
concerning the lakes of France in their principal aspects. Beginning 
with a lively preface, in which he emphasizes the declaration that there 
are lakes in France, the author proceeds in the first chapter to classify 
the water bodies by the natural provinces in which they occur, including 
the Alps, the Jura, the Vosges, the Central plateau, the Pyrenees, and 
the Atlantic and Mediterranean littorals. The second chapter recounts 
the processes of sounding with the apparatus employed, and sets forth 
the results which are shown in greater detail in the accompanying atlas, 
while the third chapter is a detailed description of the more noteworthy 
lakes. Then follows a chapter on the lacustrine topography, including 
shores, bottoms, islands, taluses, fans and deltas, submerged ravines, 
ete., and another on the lacustral sediments and other constituents of the 
lake basins. The next chapter is devoted to supply, discharge, evapora- 
tion, and changes in level of the lakes, and still another to temperature, 
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which is discussed in some detail with relation to climate, depth, tem- 
perature of affluents, etc. In chapter VIII the colors are described and 
the principal causes of coloration analyzed, while the mirage receives 
attention; and the succeeding chapter is devoted to extended considera- 
tion of the solid and gaseous materials held in solution in the lacustral 
waters. The portion of the work of widest interest is the tenth chapter 
(pages 242-343), in which the geologic relations of the region and the 
lakes are discussed at length, and which ends with a classification of the 
water bodies by known or supposed origin. The historical and social 
aspects of the lakes are indicated in the eleventh chapter, which is fol- 
lowed by an extended descriptive table of the principal lakes of France, 
with reference to the provinces in which they occur, and to the sheets of 
the official maps on which they are represented. The work is fully in- 
dexed and well supplied with lists of contents and illustrations. There 
is little reference to the accompanying portfolio, which is really a distinct 
publication; its sheets are variable in size and form and show little 
more than the shores and subaqueous contours of the principal lakes ; 
and their convenience is somewhat diminished by inconstancy in contour- 
intervals and bathymetric tints. The monograph forms a highly useful 
compendium of facts arranged in accordance with well-established scien- 


tific principles. 
W JM. 


RAILROADS AND CANALS 


The important bearing which the great reduction in rates for 
railway transportation has on the question of canal construction 
and maintenance is attracting widespread attention. Ina recent 
letter to the committee on canals of the state of New York, the 
Hon. Abram 8. Hewitt, until now one of the staunchest friends 
and advocates of the state canals, and one who has done more 
to promote the cause of the New York state waterways than any 
other living man, writes as follows: 

I was brought up in aschool of politics which taught that the pros- 
perity of the state of New York was created by the canals and could not 
be maintained unless they were kept in a state of perfect efficiency. 

But a new condition has appeared in the great reduction of the cost of 
transportation by the railways which compete with the canals for busi- 
ness. This reduction is due to several causes: notably, the greater dura- 
bility and the lower cost of steel rails, the increase in the train-load, and 


the economy of fuel in haulinga train. . . . My knowledge of the 
subject inclines me to believe that we have reached a permanent era of 
low cost of transportation by rail. . . . ‘Hence the question is pre- 


sented in altogether a new light, and although I am reluctant to come to 
the conclusion that the canals have lost their usefulness, I confess freely 
that the argument for their continued maintenance is greatly weakened 


if not altogether destroyed. 
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Tue British Association for the Advancement of Science has granted 
$5,000 toward the expenses of the English Antarctic expedition of 1901. 

THERE passed through the American and Canadian ship canals at Sault 
Ste Marie during July 4,024,789 tons of freight, or 778,000 tons more than 
in the corresponding month last year. 

Tue medical expedition sent to the Philippines in early spring by the 
Johns Hopkins University for the purpose of studying the characteristics 
of tropical diseases in those islands left Manila some weeks since and 
will probably reach Baltimore early in October. 

‘“*GuarpiIna the Highways of the Sea,” contributed by Theodore 
Waters to McClure’s Magazine for September, is very readable and from 
a popular point of view isan excellent description of the work and records 
of the Hydrographic Office of the Navy Department. 

Tue Railroad Gazette estimates the railroad building in the United 
States during the six months ending June 30 as aggregating 1,181 miles. 
The longest line completed by any one company was 64 miles, and the 
five leading lines aggregated only 244 miles, or an average of less than 
50 miles each. 

THE magnetic survey of Maryland has now been practically completed, 
the distribution of the stations being such that on the average there is 
one station for every 100 square miles. The expenses of the work, with 
the exception of this year, have been entirely borne by the Maryland 
Geological Survey. 

Tue excursion of geologists last summer to the fossil fields of Wyom- 
ing, under the patronage of the Union Pacific Company, will add some 
rare specimens to the collections of different universities throughout the 
country. It is believed that several fossils of a new species have been ob- 
tained. Though the excursion was originally planned for 30 days, many 
of the geologists are still at work in the field. 

A TELEGRAM from Tacoma, Washington, announces the return of A. J. 
Stone, corresponding member of the Zoblogical and Ethnological Museum 
of Natural History and New York Zodlogical Society, who for the past 
two years has been traveling about the Arctic circle studying the geograph- 
ical distribution of animalsin that section. It is reported that during five 
months of travel last winter he covered 3,000 miles of Arctic coast and 
mountain entirely above the Arctic circle. 

Reports from Alaska via Seattle, Washington, describe two distinct 
earthquakes felt from Lynn canal to the Aleutian archipelago. The first, 
on Sunday, September 3, did but little damage, but it was followed by a 
very severe shock on September 10. Several islands are said to have 
settled from 20 to 25 feet. A report received by the U.S. Coast and Geo- 
detic Survey shows that an earthquake was also felt in Prince William 
sound on September 3, but that no damage was done at this point. 
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Cuarces Parrick Dary, LL. D., for 35 years president of the American 
Geographical Society of New York City and former chief justice of the 
court of common pleas of New York, died at his home, in Sag Harbor, 
Long Island, September 19, 1899. While preéminently a lawyer and a 
jurist, his long connection with the society of which he was the president 
and his honorary membership in the National Geographic Society, the 
Royal Geographical Society of London, the Berlin Geographical Society, 
and the Imperial Geographical Society of Russia will make his death 
especially felt in geographic circles. 

The Geographical Journal for September opens with the first of a series 
of articles by Dr Francisco P. Moreno on his “ Explorations in Patagonia’”’ 
at different times between 1873 and 1897. Capt. G. E. Smith, R. ., con- 
tributes a description of ‘‘ Road-making and Surveying in British East 
Africa.”’ Robert T. Turley describes a ‘‘ Tour in ‘No Man’s Land,’ Man- 
churia.”  Otherarticles of interest are ‘The Cambridge Anthropological 
Expedition to Torres Straits and Sarawak,” ‘‘ From Njemps to Marich, 
Save, and Mumia’s (British East Africa),” by Major H. H. Austin, R. E., 
and ‘* Dr Passarge’s Journeys in South Africa.” 

AN interesting feature of the ‘ Pilot Chart of the North Atlantic 
Ocean” for September is a diagram prepared from investigations made 
by Prof. George Davidson, of the University of California, showing the 
line separating the lands of the Pacific where American date is kept from 
those where Asiatic date is kept. The line passes through Bering straits, 
skirts the Aleutian islands on the west extremity, and then follows the 
180th meridian southward as far as the Fiji islands, where it diverges 
slightly to the east. Thus the Aleutian, Hawaiian, and Samoan islands 
keep American time, while the Marshall and Fiji islands and New Zealand 
follow Asiatic time, or are one day ahead. 

A RECENT number of Science states that the American Museum of Nat- 
ural History at New York City has now 23 representatives in the field, 
engaged as follows: ‘‘ The Jesup expedition tothe North Pacific, making 
archieological and ethnological researches in British Columbia and north- 


eastern Siberia: the Jesup zoological expedition to the United States of 


Colombia; the Constable expedition to the Northwest for large mammals ; 
an expedition to New Mexico to study the cliff dwellings and the Pueblos ; 
an expedition for the study of North American Indians in California and 
Arizona; a paleontological expedition to Wyoming; an expedition to 
Peru and Bolivia under Dr Bandelier, and local archzeological work.”’ 
Ax anchoranda buoy marked “Andrée Polar Expedition ’’ are reported 
to have been found by a Norwegian cutter on the north coast of King 
Charles islands, east of Spitzbergen. Neither the Wellman nor the Peary 
parties in their explorations of the past year discovered any trace of the 
missing aeronaut; also. the steamer Antarctic, which left Helsingborg, 
Sweden, May 25, with an expedition under Prof. A. G. Northorst to look 
for Andrée along the northeast coast of Greenland, on her return in Sep- 
tember reported a fruitless search. The report received at the beginning 
of this year that the bodies of Andrée and his two companions had been 
found on the coast of Siberia has not been confirmed by later advices. 
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Ow August 26 General Lord Kitchener formally opened for traftic the 
bridge, built by American engineers, across the Atbara near its conflu- 
ence with the Nile. Trains can now be run to within 75 miles of Khar- 
tum, and before the end of the present year the whistle of the locomo- 
tive will be heard at the capital of the Sudan itself. Mr Cecil J. Rhodes 
has the utmost confidence in the completion of the proposed railway from 
the Cape to Cairo within ten years, and, in view of the energy displayed 
in the construction of the 700 miles that have been built since the project 
began to be seriously considered, there is little doubt that the completion 
of a line of railway across the Dark Continent will be one of the early 
achievements of the coming century. 

Various sites within a radius of 25 miles of Washington are being ex- 
amined by parties under Dr Bauer’s direction for the determination of 
the best location for the Coast and Geodetic Survey Observatory. The 
examinations thus far made have disclosed some interesting regional dis- 
turbances, especially in the vicinity of Gaithersburg. In order to deter- 
mine what influence such regional disturbances have upon the variations 
of the earth’s magnetism, such as, for example, the diurnal variation or 
the secular variation, it is proposed to mount a sensitive Eschenhagen 
dedinetograph at Gaithersburg, with the aid of which the variations of 
the most sensitive of the magnetic elements—the declination—will be 
continuously and automatically recorded. 

Tue election of Hon. John Gifford, of Princeton, N. J., to a Chair of 
Forestry in Cornell University, a department recently established at that 
institution, is in line with the growing realization throughout the United 
States of the necessity of the study and solution of the forest problems of 
the country. Mr Gifford was the founder and the first editor of The 
Forester (then the New Jersey Forester), the official organ of the American 
Forestry Association, which is doing so much to promote the protection 
and care of the American forests. Last year Cornell University acquired 
30,000 acres of woodland in the Adirondacks for the exclusive use of her 
forestry department. Over a million small trees, it is stated, have been 
planted in different sections of this tract, and several seed beds have also 
been laid out. 

THe Division of Forestry of the U. S. Department of Agriculture has 
recently issued a handsome little bulletin (No. 26), entitled ‘* Notes on the 
Forest Conditions of Porto Rico,” by Robert T. Hill, of the U. S. Geo- 
logical Survey. The bulletin embraces the results of observations made 
during a rapid reconnaissance through the military department of Puerto 
Rico by Mr Hillin January, 1899, and contains not only a clear statement 
of the forest resources of Puerto Rico, but also such succinct descriptions 
of the physical features of the island as are necessary to an understand- 
ing of its forest problems. In the study and description of the native 
woods Mr Hill was assisted by G. B. Suiworth, Dendrologist of the Divis- 
ion of Forestry. Fifteen of the woods are reproduced by a process by 
which the impressions are made directly from the woods themselves, a 
process designed by S. J. Kiibel and here used, it is believed, for the 
firsttime. Anexcellent feature of the bulletin is an admirable relief map 
of the island compiled by Mr Hill. 
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In The Scottish Geographical Magazine for September Francis H. Skrine 
presents a strongarticle, ‘‘ From London to Karachi (India) in a Week,” 
urging the construction of a branch connecting the English railway sys- 
tem in India with the Russian system in Turkestan. At present the 
British line ends at Chaman, on the southern border of Afghanistan, 
only 430 miles distant from the terminus of an offshoot from the main 
Russian line through Afghanistan. Mr Skrine asserts that the connect- 
ing link, including the necessary rolling stock, can be constructed for 
$15,000,000, as the route presents no great engineering difficulties. In 
the same issue of the magazine Alexander Begg describes ‘‘ Vancouver 
Island, B.C.;’? R. Blake White publishes some ‘‘ Brief Notes on the 
Glacial Phenomena of Columbia (S. A.),’’ and A. D. Milne contributes a 
few ‘‘ Notes from the Equatorial Province.” 

Masor Ronald Ross, the leader of the expedition sent to Sierra Leone 
by the Liverpool School of Tropical Diseases to investigate the possibility 
of exterminating the malaria-bearing mosquito, has sent to Liverpool the 
following cablegram: ‘' Malarial mosquito found. Ask government to 
send at once men.” Nature states: ‘‘ Major Ross’ observations in India 
indicated that the malaria parasite is borne by the spotted-winged mos- 
quitoes, and not by the common brindled or gray mosquitoes; and _ his 
message announces that he has found that malaria on the west coast of 
Africa is produced under the same conditions as in India. There is evi- 
dence that the malaria-bearing species only breeds in small isolated col- 
lections of water which can be easily dissipated, but the expedition has 
not yet had time to verify this point.’’ In response to the request of 
Major Ross asking that workers should be sent out to join him at Sierra 
Leone, the school has dispatched, as an assistant to him, Dr R. Fielding 
Ould, of the Liverpool School of Pathology, who has had special experi- 
ence in private bacteriological research. 

A PRELIMINARY prospectus has been issued of the ‘‘ Physical Atlas,” 
in course of preparation by J. G. Bartholomew, F. R.S. E., F. R. G.S., 
under the patronage of the Royal Geographical Society. The Atlas, com- 
prising seven volumes, consists of a series of maps illustrating the natural 
phenomena of the earth, being based to some extent upon the Berghaus 
Atlas, but comprehending much new and original material. Explana- 
tory text accompanies the maps, and for each section of the work there is 
also a general introductory article, a critical bibliography, and an index. 
The work, which has been in progress for over ten years and is now ap- 
proaching completion, is revised and edited by: Sir Archibald Geikie, 
geology; Sir John Murray, oceanography; James Geikie, orography ; 
Alexander Buchan, meteorology, and a number of other distinguished 
scientists. The publishers, Messrs Archibald Constable & Co., of Lon- 
don, claim apparently with justice that the atlas is the most comprehen- 
sive publication of its kind everattempted. The cost of production alone 
will, it is estimated, exceed $100,000. The meteorology section, with over 
400 maps, will be issued during the autumn of 1899, the zodlogy, ethnog- 
raphy and demography, geology, botany, and other sections following 


in rapid succession. The price of each volume or section is $13. 
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HE F. F. V. LIMITED is one of the finest trains hauled over any railway track in America. It runs 
solid between Cincinnati and New York, the route from Washington being over the Pennsylvania 
system. It has every modern convenience and appliance, and the dining-car service has no superior if 
it has an equal. The road-bed is literally hewed out of the eternal rocks; it is ballasted with stone 
from one end to the other; the greater portion is laid with one-hundred-pound steel rails, and although 
curves are numerous in the mountain section, the ride is as smooth as over a Western prairie. 

One of the most delightful rides in all the route is that through the New River valley. The 
mountains are just low enough to be clad with verdure to the very top, and in the early spring every 
variety of green known to the mixer of colors can be seen, while the tones in autumn take on all the 
range from brown to scarlet. 

These facts should be borne in mind by the traveler between the Kast and the West. 


H. W. FULLER, Gen/. Pass. Agent, Washington, D. C. 





The Fastest and Finest Train in the West... . 











FROM 16 TO 20 HOURS 
SAVED BY USING 


“THE OVERLAND ROUTE,’’ 


Double Drawing-Room Pullman Sleepers. 
Free Reclining Chair Cars. 

Pullman Dining Cars, 

Buffet Smoking and Library Cars, 


Send for Descriptive Pamphlet “ 49-96,’’ E. L. LOMAX, 
Folders and other Advertising Matter. General Passenger and Ticket Agent, 
(Mention this publication.) OMAHA, NEB. 


Please mention this Magazine when writing to advertisers. 
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THE CHICAGO, MILWAUKEE AND ST. PAUL RAILWAY 


-- RONS.. 


Electric Lighted and Steam Heated Vestibuled Trains between Chicago, Mil- 
waukee, St. Paul and Minneapolis daily. 

Through Parlor Cars on day trains between Chicago, St. Paul and Minneapolis. 

Electric Lighted and Steam Heated Vestibuled Trains between Chicago and 
Omaha and Sioux City daily. 

Through Sleeping Cars, Free Reclining Chair Cars and Coaches between Chicago 
and Kansas City, Mo. 

Only two hours from Chicago to Milwaukee. Seven fast trains each way, daily, 
with Parlor Car Service. 

Solid trains between Chicago and principal points in Northern Wisconsin and 
the Peninsula of Michigan. 


Through Trains with Palace Sleeping Cars, Free Reclining Chair Cars and Coaches 
between Chicago and points in lowa, Minnesota, Southern and Central Dakota. 
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The finest Dining Cars in the World. 

The best Sleeping Cars. Electric Reading Lamps in Berths. 

The best and latest type of private Compartment Cars, Free Reclining Chair 
Cars, and buffet Library Smoking Cars. 

Everything First-class. First-class People patronize First-class Lines. 
Ticket Agents everywhere sell tickets over the Chicago, Milwaukee and St. Paul Ry. 


GEO. H. HEAFFORD, 
General Passenger Agent, Chicago, III. 





CALIFORNIA.. | 


OF course you expect to go there this spring. Let 
me whisper something in your ear. Be sure that 
the return portion of your ticket reads via the 


Northern Pacific-Shasta Route. 


Then you will see the grandest mountain scenery in 
the United States, including lt. Hood and [lt. Rainier, 
each more than 14,000 feet high, [It. St. Helens, 
Mt. Adams, and others. You will also be privileged 
to make side trips into the Kootenai Country, where ) 
such wonderful new gold discoveries have been made, p 
and to Yellowstone Park, the wonderland not only of \ 
the United States, but of the World. Park season 
begins June Ist each year. Close railroad connections “4 
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made in Union Station, Portland, for Puget Sound 
cities and the east, via Northern Pacific. 


CHAS. S. FEE, ‘ 


General Passenger Agent, St. Paul, Minn. 
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PERSONALLY CONDUCTED 


Burlington TOURIST PARTIES TO 
0 California 


Leave CHICAGO every Wednesday COQMfOrtable and Inexpensive 


Leave ST. LOUIS every Wednesday 





























ELECT PARTIES leave Boston every Tuesday via Niagara Falls 

and Chicago, joining at Denver a similar party, which leaves St. 
Louis every Wednesday. From Denver the route is over the Scenic 
Denver and Rio Grande Railway, and through Salt Lake City. 


Pullman Tourist Sleeping Cars of a new pattern are used. They are thoroughly com- 
fortable and exquisitely clean, fitted with double windows, high-back seats, carpets, 
spacious toilet-rooms, and the same character of bedding found in Palace Cars. They 
are well heated and brilliantly lighted with Pintsch gas. Outside they are of the regu- 
lation Pullman color, with wide vestibules of steel and beveled plate glass. Beautifully 
illustrated books on California and Colorado, with maps, train schedules and com- 
plete information can be had from any of the following Burlington Route agents: 


E. J. SWORDS W. J. O’MEARA H. E. HELLER 
379 Broadway 306 Washington Street 632 Chestnut Street 
NEW YORK CITY BOSTON, MASS. PHILADELPHIA, PA, 
F, E. BELL Cc. D. HAGERMAN J. G. DELAPLAINE 
211 Clark Street 703 Park Building Broadway and Olive Streets 


CHICAGO, ILL PITTSBURG, PA. ST. LOUIS, MO 
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The Smith Premier Typewriter Co., 
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SOUTHERN RAILWAY 


GREATEST SOUTHERN SYSTEM. 
TO ALL POINTS SOUTH, SOUTHEAST, AND SOUTHWEST. 


Through Pullman Drawing Room Sleeping Cars from New 
York and Washington to New Orleans, Memphis, ‘Tampa, 
Jacksonville, Augusta, and intermediate points—First-class 
Day Coaches—Dining Car Service. 


Fast Trains for the SOUTH leave Washington Daily at 11.15 A.M., 9.20 
P,. M.,and 10.45 P. M. 

Through Tourist car on the 11.15 A. M. Train every Tuesday and Friday 
for Texas, Arizona, and California points, without change. 

Direct line to the Summer Resorts in Virginia and the Carolinas and the 
Winter Resorts of Florida, Gulf Coast, Texas, Mexico, and California. 

Direct Through Car Line to and from Asheville, Hot Springs, and other 
Western North Carolina points—'' THE LAND OF THE SKY.” 
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For Map Folders. Summer Homes Guide Book and Book on ‘ASHEVILLE 
AND THEREABOUTS” write to— 


A. S. THWEKATT, Eastern Passenger Agent, 271 Broadway, New York, N. Y. 
J. C. HORTON, Passenger Agent, 201 E. Baltimore Street, Baltimore, Md. 

L. S. BROWN, General Agent, 705 Fifteenth St. N. W., Washington, D. C. 
W. H. DOLL, Passenger Agent, Norfolk, Va. 


S. H. HARDWICK, Assistant General Passenger Agent, Atlanta, Ga. 
Cc. A. BENSCOTER, Assistant General Passenger Agent, Chattanooga, Teun. 
W. H. TAYLOKE, Assistant General Passenger Agent, Louisville, Ky. 
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The Mutual Life Insurance Co. 


OF NEW YORK, 
RICHARD A. McCURDY, President, 


Is the Largest Insurance Company in the World. 





The Records of the Insurance Department of the State of New 
York SHOW THAT The Mutual Life 


Has a Larger Premium Income . . : ($39,000,000) 
More Insurance in Force - - - . ($918,000,000) 
A Greater Amount of Assets - - - ($235,000,000) 
A Larger Annual Interest Income ($9,000,000) 
Writes More New Business” - - . ($136,000,000) 
And Pays More to Policy-holders ($25,000,000 in 1896) 


THAN ANY OTHER COMPANY. 


It has paid to Policy-holders since | 7 
its organization, in 1843, j $437,005,195.29 
ROBERT A. GRANNISS, Vice-President. 


WALTER R. GILLETTE, General Manager. FREDERIC CROMWELL, Treasurer. 
ISAAC F. LLOYD, Second Vice-President. EMORY McCLINTOCK, Actuary. 
WILLIAM J. EASTON. Secretary. 
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THE AMERICAN FORESTRY ASSOCIATION. 


ORGANIZED APRIL, 1882. INCORPORATED JANUARY, 1897. 


OFFICERS FOR 1899. 
President: Hon, JAMES WILSON, Secretary of Agriculture. 
First Vice-Pres.: Dr B. E. FERNOW. Vice-Pres. for District of Columbia: GEORGE W. MCLANAHAN, 
Corresponding Sec’y: F. H. NEWELL. Recording Secretaryvand Treasurer; GEORGE P. WHITTLESEY. 





The object of this Association is to promote: 
1. A more rational and conservative treatment of the forest resources of this continent. 
The advancement of educational, legislative, and other measures tending to promote this object. 


The diffusion of knowledge regarding the conservation, management, and renewal of forests, 
the methods of reforestation of waste lands, the proper utilization of forest products, the plant- 
ing of trees for ornament, and cognate subjects of arboriculture. 

Owners of timber and woodlands are particularly invited to join the Association, as well as are all 
persons who are in sympathy with the objects herein set forth. 


Life Membership, $50. Annual Membership, $2.00. 


THE FORESTER: re american ForESTRY ASSOCIATION. 


A monthly magazine devoted to ARBORICULTURE and FORESTRY, the care and use of 
forests and forest trees, and related subjects. 


3- 


Subscriptions, $1.00 a Year. (Furnished gratis to members of the Association.) 
Address all communications to 


Corcoran Building, Washington, D. C. 





HENRY ROMEIKE’S BUREAU OF PRESS CUTTINGS, 
110 Fifth Avenue, New York, 


Reads every paper of importance published in the United States, and through its 
European agencies in London, Paris, Berlin, and Vienna every paper of importance 
published in Europe and the British Colonies. One subscription on any given sub- 
ject will bring notices from the United States, and if desired also from the European 
papers. Write for terms. 


WOODWARD & LOTHROP 


invite attention to their selections and importations in desirable 
merchandise for the present season, 
comprising in part 





Paris and London Millinery, Silks, Velvets, 
High-class Dress Goods, Ready-to-Wear 
Outer Garments for Women, Girls and Boys, 
Hand-made Paris Lingerie, Corsets, Infants’ 
Outfittings, Hosiery, Laces, Ribbons, Em- 
broideries, Linens, Upholstery Goods, Books, 
Stationery, Card Engraving; also Paris, 
Vienna, and Berlin Novelties in Leather and 
Fancy Goods, Sterling Silver Articles, Lamps, 
Clocks, Bronzes, etc, for Wedding Gifts .. 


{0th, 44th and F Streets, Washington, D. 6. 


Please mention this Magazine when writing to advertisers. 
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Appleton’s Geographical Series. 


kdited by H. J. MACKINDER, M. A., Student of Christ Church, Reader in 
Geography tn the University of Oxford, Principal of Reading College. 


The series will consist of twelve volumes, each being an essay descriptive 
of a great natural region, its marked physical features, and the life of its 
people. Together the volumes will give a complete account of the world, 
more especially as the field of human activity. 

The series is intended for reading rather than for reference, and will 
stand removed on the one hand from the monumental work of Reclus, and 
on the other from the ordinary text-book, gazetteer, and compendium. 

Each volume is to be illustrated by many maps printed in colors and by 
diagrams in the text, and it will be a distinguishing characteristic of the 
series that both maps and diagrams will be drawn so that each of them shall 
convey some salient idea, and that together they shall constitute a clear 
epitome of the writer’s argument. With a like object, the pictures also will 
be chosen so as to illustrate the text and not merely to decorate it. A de- 
tailed announcement of this important series will be presented later. 


D. APPLETON & CO., Publishers, 


NEW YORK. 





SENG Oo tHe -———= 


MACMILLAN COMPANY 


For the LATEST TEXT-BOOKS and WORKS OF REFERENCE 
ON EVERY BRANCH OF SCIENCE BY 
LEADING AUTHORS. 


PROF. L. H. BAILEY (Cornell University), PROF. NICHOLS AND HIS COLLEAGUES (De- 
works on Agricuiture and Botany partment of Physics,Cornell Univ.), in Physics, 


PROF. ‘THORP (Mass. Inst. Tech.), on /ndus- Electricity, etc. 


trial Chemistry. $3.50 net. 
PROF. LAMBERT (Lehigh University), on Dif 


PROF.PACKARD (Brown Univ.), on Entomology. . : 
Jevential and Integral Calculus, $1.50 net. 


$4.50 net. 

eee a encotggertig —— PROF. LACHMAN (Univ. of Oregon), The 
or Se Ree: Ses ee Spirit of Organic Chemistry. $1.50 net. 
Functions. $3.00 net. 

PROF. DAVENPORT (Harvard University ). PROF. TARR (Cornell Univ.), Physical Geogra- 
Experimental Morphology. Vol. 1, $2 60; Vol phy, Geology, etc. 
II, $2.00. 

PROF. HENRY F. OSBORN (Columbia Univ.) PROF. COUREY (Tufts College), Dicttonary of 


Editor of the Columbia Biological Sertes. Chemical Solubtilities. 


These are a few only of the names represented in the Catalogue or the New 


Announcement List (sent free). 
THE MACMILLAN COMPANY, Publishers, NEW YORK. 
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The Leading Scientific Journal of America 


SCIENCE 





A JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 
PUBLISHED EVERY FRIDAY. 


Annual Subscription, $5.00. 


Single Copies, 15 Cents. 


From its first appearance, in 1883, SCIENCE has maintained a repre- 


sentative position, and is regarded, both here and abroad, as the leading 


scientific journal of America. 


Its Editors and Contributors come from every institution in this country 


in which scientific work of importance is accomplished, including Harvard, 
Yale, Columbia, Pennsylvania, Johns Hopkins, Cornell, and California 


Universities, among others. 


EDITORIAL COMMITTEE. 


S. NEWCOMB, Mathematics; R. S. WOODWARD, Mechanics; E.C. PICKERING, Astronomy; 
T. C. MENDENHALL, Physics ; R. H. THURSTON, Engineering ; IRA REMSEN, Chemis- 
try ; J. LE ConTE, Geology; W. M. Davis, Physiography ; HENRY F. OSBORN, 


Paleontology; W. K. Brooks, C. 


HART MERRIAM, Zoology; S. H. 


SCUDDER, Entomology; C. E. BESSEY, N. L. BRITTON, Botany; C. 5S. 


MINOT, Embryology, Histology ; 
MCKEEN CATTELL, Psychology ; 


J. S. BILLINGS, Hygiene; J. 


H. P. BowpircH, Physiology ; 


J. W. POWELL, Anthropology. 


NEW AND POPULAR SCIENTIFIC BOOKS. 


HARDIN 
The Liquefaction of Gases. Its Rise 
and Development. By WILLET L. 
HARDIN, Ph D., University of Penn- 
sylvania. Cloth, 12mo, $1.50. 
A popular yet complete account of the methods 
used in the liquefaction of air, among other 


gases, 


GANONG 

The Teaching Botanist. A Manual 
of information upon Botanical In- 
struction, together with Outlines and 
Directions for a Comprehensive Ele- 
mentary Course. By WILLIAM F. 

GANONG, Ph.D., Smith College. 
Cloth, 12mo, $1.10 eZ. 
A manual of information upon botanical in- 


struction, with outlines and directions for an 
elementary course 


MACBRIDE 
The Slime Moulds. A Handbook of 
North American Myxomycetes. By 
THOMAS H. MACBRIDE, Professor of 
Botany, University of Iowa. 
Cloth, 12mo., 
A list of all species déscribed in North 
America, including Central America, with an- 
notations. 


Handbook of Optics. For Students 

of Ophthalmology. By WILLIAM N. 

SUTER, M. D., National University, 
Washington, D. C. 

Cloth, 12mo, $1.00 eZ, 

Aims to give a clearer insight intothe phenom 

ena of refraction as applied to ophthalmology 

than can be obtained from the usual text-books on 

Refraction of the eye. 


THE MACMILLAN COMPANY, Publishers, NEW YORK, 
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Published by the Century Co. 
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New Edition, prepared after a recent visit to the Islands since the 


American occupation. 


CUBA AND PORTO KICO, 


With the Other Islands of the West Indies. 


By ROBERT T. HILL, 


of the U.S. Geological Survey. 


Universally considered the best work on the subject that has appeared—“ everything 
relating to the islands which would interest the reader ’’—ABoston Transcript. 

It covers a// the tslands, and the chapter on Porto Rico in the second large edition, 
now ready, his been revised and brought up to date after a visit to that island since the 
American occupation, 

The Athen@um (London) says: “It is seldom that such a thoroughly good book 
has come before us.’’ It covers the subjects of climate, soil, topography, geology, flora, 
products, industries, political conditions, ete., and it isa handbook which is invaluable 
to the tourist. 


500 pages, Beautifully Mllustrated, Very Attractive Binding, $3.00. 


O 


CAMPAIGNING IN CUBA. 
By GEORGE KENNAN. 


A Study of the Campaign at Santiago by the Author of 
‘Siberia and the Exile System,’’ etc. 


“In ‘Campaigning in Cuba’ Mr. Kennan writes of a subject with which he is per- 
fectly familiar, for he was present at the bloody battles he describes, and made eareful 
observations of the conduct of the war. Mr. Kennan enjoys the benefits of extensive 
travel, splendid judgment, and an analvtical mind. He does not hesitate to express his 
own opinion or to criticise high officials when he thinks they deserve censure, though 
the reader can readily see that he is frank and fair-minded. The author, who is vice- 
president of the Red Cross Association, went to the front as correspondent of the Oud/ook, 
and the basis of this book is the material he contributed to that paper.’’—Aichmond 
Dispatch. 

‘‘The most satisfying, the fairest, the most judicial account and criticism of the 
Santiago campaign.’’— 7imes, Los Angeles, Cal. 

‘*Mr Kennan has done a public service by this book.’’—Congregationalist. 


12mo, 269 pages, Cloth, $1.50. 


he. CENTURY CoO., 


UNION SQUARE, NEW YORK. 
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DOUBLEDAY & McCLURE CO. 


141-155 East 25th Street, New York. 


The United States of Europe. W. T. Stead. 
ON THE EVE OF THE PARLIAMENT OF PEACE. 


Mr. Stead’s recent talks with the Czar and with all the great European statesmen 
lend much value to this timely review of current politics, written with special reference 
to the Russian Peace Rescript and American ‘‘ Expansion.’’ It covers such pertinent 
matters as America’s task in Cuba and the Philippines, the ‘‘ Chinese Puzzle,’’? South 
African Problems, the Fashoda Muddle, the Concert of Europe and its work in Crete and 
Candia, and so on, with many suggestive forecasts. 

Size, 5% x 8%; pages, 468; over 100 portraits, maps, and illustrations; binding, cloth. 
Price, $2.00. 


Sketches in Egypt. Charles Dana Gibson, 


‘‘Egypt,’’ says Mr. Gibson, ‘‘ has sat for her likeness longer than any other coun- 
try.””. The recent important events that have turned all eyes toward the Upper Nile 
have not disturbed in the least the ancient composure and serenity of the Land of the 
Pharoahs, aud few countries offer such a tempting field to the artistic pen. Mr. Gibson’s 
forceful and suggestive drawings are well reinforced by his written impressions—more 
complete than he has ever before published—and the whole makes up a uniquely in- 
teresting record, from an artist who occupies a peculiar position among us. It is the real 
Egypt from a new standpoint. No pains have been spared to produce a true art work, 
giving really adequate presentations of Mr. Gibson’s drawings. 

fe 3; Regular edition, $3.00 
net. Edition de Luxe, 250 signed and numbered copies, each accompanied by a portfolio 
containing art proofs of ten of the most important pictures, on Japan silk tissue and 
mounted on plate paper suitable for framing. Price per copy, $10.00 net. AS SOON AS 
ACTUALLY PUBLISHED THE PRICE ON ALI, DE LUXE COPIES NOT SUBSCRIBED FOR WILL, 
BE RAISED. 


From Sea to Sea. Rudyard Kipling. 
35th THOUSAND. 


Size, 73¢ x 10%; cloth decorated; pages, 150; type, 12 point. 


This is an authorized edition of the collected letters of travel which Mr. Rudyard 
Kipling has written at various times between 1889 and 1898, and has just edited and 
revised. It includes hitherto unpublished matter, as well as an accurate text of the 
‘‘American Notes,’’ with ‘‘ Letters of Marque,’’ ‘‘ The City of Dreadful Night,’’ ‘‘ The 
Smith Administration,’’ etc., etc. 

Even Mr. Kipling never wrote anything more entirely irresistible than are, for in- 
stance, his letters on Japan. ‘The ludicrousness of the Japanese ‘‘ heavy cavalry,’’ the 
fascinating O-loyo, the cherry blossoms, and the wonderful art which permeates the 
daily life of natural Japan—all these things become permanent in the reader’s mind and 
can never be forgotten; and they show a side of the author which is not at all prominent 
in most of his other work. 

Size, 5x7'%; two volumes in box; pages, 860; type, Io point; binding, cloth. 
Price, $2.00, 


* 


ry ee 7 x I 
The Real Hawai. Lucien Young, U.S.N. 
ITS HISTORY AND PRESENT CONDITION, INCLUDING THE TRUE STORY OF THE 
REVOLUTION. 


This is an authoritative work upon our newly acquired possessions by an American 
Naval officer, who knows his subject thoroughly. It not only gives the inside history of 
the revolution which ended the Monarchy—Lieutenant Young was on the Boston at that 
time, and took an active part in the proceedings —but furnishes a reliable handbook to 
the condition and resources of the island. An appendix contains an elaborate array of 
statistical information. 

Size, 5x7; pages, about 371; 18 illustrations and maps. Price, $1.50. 
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IMPORTANT ANNOUNCEMENT ! 


The International Geography. 


The last few years have proved so rich in geograph- 


ical discoveries that there has been a pressing need for 


a résumé of recent explorations and changes which 
should present in convenient and accurate form the 


latest results of geographical work. 


The additions to 


our knowledge have not been limited to Africa, Asia, 


and the Arctic regions, but even on our own continent 
the gold of the Klondike has led toa better knowledge 


of the region, while within a short time we shall have 


much more exact geographical information concerning 


the numerous islands which make up the Philippines. 
The want which is indicated will be met by Zhe /nxter- 
national Geography, a convenient volume for the intel- 


ligent general reader, and the library which presents 


expert summaries of the results of geographical science 
throughout the world at the present time. 


Seventy authors, all experts, have collaborated in the 


production of 7he /nternational Geography. ‘The con- 


tributors include the leading geographers and travelers 
The work has been planned 
and edited by Dr. H.R. M1L,whoalso wrote the chapter 
on The United Kingdom. 


of Europe and America. 


Among the authors are: 


Professor W. M. Davis (The United States), 


Dr. FRIDTJOF NANSEN (Arctic Regions), 


Professor A. KIRCHHOFF (German Empire), 

Mr F. C. SELous (Rhodesia), ’ 

Professors DE LAPPARENT and RAVENEAU (France), 

Sir CLEMENT R. MARKHAM, F. R. S. (Ecuador, Bolivia, 
and Peru), 

Sir JOHN MurRAY, F. R. S. (Antarctic Regions), 

Count PFEIL (German Colonies), 

Mr. JAMES BRYCE, M. P. (The Boer Republics), 

Sir H. H. JOHNSTON, the late Sir LAMBERT PLAYFAIR, 

Sir F. J. GoLpSMID, Sir MARTIN CONWAY, 

Sir GEORGE S. ROBERTSON, Sir WILLIAM MACGREGOR, 

Sir CHARLES WILSON, F.R.S.; the Hon. D.W. CARNEGIE, 

Mrs. BISHOP, Dr. A. M. W. DOWNING, F. R. S.:; 

Dr. J. Scort KELTIE, and 

Mr. G. G. CHISHOLM, the editor of the 77mes Gazelleer. 


The book is illustrated by nearly five hundred maps and dia- 
grams, which have been specially prepared. 
present in the compact limits of a single volume an authorita- 
tive conspectus of the science of geography and the conditions 
of the countries at the end of the nineteenth century. 


D. APPLETON & CO., Publishers, 





Please mention 


NEW YORK, 





this Magazine when writing 


It is designed to 


to advertisers. 
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PRIZES OFFERED BY THE 


NATIONAL GEOGRAPHIC SOCIETY 


FOR 


Essays on Norse Wiscoveries in America. 





1. A first prize of $150 and a second prize of $75 are offered for the best 
and second best essays, respectively, relating to pre-Columbian discoveries 
and settlements of the Norsemen on the mainland of North America and the 
location of the lands mentioned in the Icelandic Sagas. 

2. Essays submitted in competition for these prizes should be typewritten 
in the English language, and should not exceed 6,000 words in length ; they 
may be accompanied by maps and other illustrations used for the explanation 
of the text, but not for embellishment. 

3. Essays submitted in competition for the prizes should be signed by a 
pseudonym or number, and should bear no other indication of authorship, 
but each should be accompanied by a sealed envelope, marked with the same 
pseudonym or number, containing the name and address of the author. 


4. The competition will close at 6 p. m., December 31, 1899. 


5. The National Geographic Society and the judges on behalf thereof re- 
serve the right to withhold either prize, or both, in case the essays submitted 
are not sufficiently meritorious to warrant publication with the approval of 
the Society ; but in case of withholding one or both of the prizes on this 
ground, a new competition will be opened. 


6. Immediately after the close of the competition the essays submitted in 
accordance with the foregoing conditions will be laid before the following 
board of judges, whose adjudication shall be final: 

W. B. POWELL, 

Superintendent of Public Schools of Washington, D. C. 
HENRY GANNETT, 

Chief Geographer of the U. S. Geological Survey, etc. 
ALBERT BUSHNELL, HART, 

Professor of History in Harvard University. 
ANITA NEWCOMB MCGEE, M. D. 

Acting Assistant Surgeon, U.S. A. 


JOHN BACH MCMASTER, LL. D., 
Professor of History in the University of Pennsylvania. 


HENRY S. PRITCHETT, 
Superintendent of the U. S. Coast and Geodetic Survey. 
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THE NATIONAL GEOGRAPHIC MAGAZINE 


/s a Journal of Geography--Physical, Commercial, and Political. 


Its editorial staff includes officers and experts of the different scientific bureaus of the 
Government, each representing a field teeming with facts of geographic interest. Its 
corps of contributors comprises nearly every United States citizen whose name has 
become identified with Arctic exploration, the Bering Sea controversy, the Alaska and 
Venezuela boundary disputes, or the new commercial and political questions arising from 
the acquisition of the Philippines. Through the cordia! codperation of the different 
diplomatic representatives of foreign nations at Washington, it is able to present the 
latest and most authentic geographic intelligence from other countries. 

THe NatrionaAL GreoGRAPHIC MAGAZINE numbers among its contributors the following 
well-known writers on the different branches of geographie science : 


Prof. CLEVELAND ABBE Dr Evi. Hotus, Vienna 
Cyrus C. ADAMS CorNELIA HORSFORD 

Cyrus C. Bass Dr SHELDON JACKSON 

Capt. J. R. Barrierr, U.S. N. M.S. W. Jerrerson 

Dr GrorGE F. BECKER WiILLArp D. JOHNSON 
ALEXANDER GRAHAM Be.u, LL.D., ete. J. Scorr Kevin, LL.D., ete. 
Prof. F. H. Brartow GEORGE KENNAN 

Lieut. J. C. Cantwe.t., U.S. A. Prof. S. P. LANGLEry 

FRANK M. CHAPMAN Prof. WitLrAmM LiBBry 
Ropertr H. CHapMan G. W. LrrrLEHALES 

Dr E. L. CorrH ei. Prof. Joon Bacwh McMaAsrer 
Dr Exvuiorr Covrs Dr T. ©. MENDENHALL 

F. V. CovILLe F. H. Newey. 

FRANK H. CusHInG Lieut. Ropert E. Peary 
Hon. Cuarues W. DABNEY GrEORGE C. PERKINS, U. S. S. 
Dr Wituram H. Datu Prof. W. H. PIcKERING 

N. H. Darron GIFFORD PINCHOT 

Prof. GrorGe DAviIpson Major J. W. PowrEtn 
WiniraAm M. Davis Prof. W. B. PowELu 

Dr Davin T. Day E. D. Presron 

J. 8S. Dmiuer Prof. Isragn C. Russeii 
Lieut. C. P. Exutorr, U.S. A. Dr N. S. SHALER 

Prof. B. E. Fernow Major W. A. Simpson, U. S. A. 
Hon. Joun W. Fosrer Capt. C. D. Siassprer, U.S. N. 
Col. D. D. Gatttarp, U.S. A. Maj. A. FALKNER VON SONNENBERG 
HaMLIN GARLAND J. STANLEY- Brown 

Prof. EK. B. GARRIOTT Gen. G. M. SrernBerG 
President D. C. GILMAN Commander Z. L. TANNER 
Capt. L. C. GLenn, U.S. A. Prof. RaupH S. Tarr 
Ricuarp U. GoopE Max L. Tornow 

Prof. J. Howarp Gore O. H. Tirrmann 

Prof. Epwin A. GROSVENOR Hon. CHarvres D. WaLcorr 
Prof. ALBERT BuSHNELL Harr Mrs FANNIE B. WaArpD 

Dr C. WittarRpD Hayes Commander H. Wepssrer, U.S. N. 
Prof. H. A. Hazen WaLrer WELLMAN 

Prof. A. J. HENRY Watcrer D. Wriicox 

Ropert T. HiILtu Battey WILLIS 

F. W. HopGr Hon. WitutaAm L. WILson 
Wituram H. HoitMess Dr F. H. WINES 


Prof. DEAN C. WorcESTER 
$2.50 a Year. 25 Cents a Copy 


Three Months’ Trial Subscription, 50 Cents. 


Requests for Sample Copies should invariably be accompanied by 25 Cents. 
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THE AMERICAN ANTHROPOLOGIST. 





The only American magazine devoted to the science of Anthropology in 
all its branches is THE AMERICAN ANTHROPOLOGIST, published at the 
National Capital. This journal is now in its /we//th year of increasing 
usefulness. 

No magazine ever published on the Western continent is such a 
storehouse of authentic information concerning ARCHEOLOGY, ETHNOL- 
oGY, FOLK-LORE, TECHNOLOGY, SocroLoGy, HisTory, SOMATOLOGY, 
PSYCHOLOGY, PHILOSOPHY, and PHILOLOGY. Its contributions to our 
knowledge of these subjects, especially in so far as they relate to the 
American Indians, past and present, are of world-wide authority. Its 
contributors are America’s foremost scholars. 

Is your name on the subscription list of the ANTHROPOLOGIST? If 
not, it should be. No one interested in anthropology in any of its branches 
can afford to be without it. Swzdscribe today. A new volume begins with 
the January number. 





Handsomely Printed—Abundantly Illustrated. 
Published Quarterly—Four Dollars a Year. 
Volume XII Begins with January, 1899. 
Appress: THE AMERICAN ANTHROPOLOGIST, 


G. P. Putnam’s Sons, 27 and 29 West 23d Street, 
New York City. 





COMMENCED JANUARY, 1888. TWO VOLUMES PER YEAR, 


THE AMERICAN GEOLOGIST, 


1899. 





The Oldest Exclusively Geological Magazine Published in America 





TERMS. 
To Subscribers in the United States, Canada and Mexico............. ... $3.50 a year 
Ts other Subscribers in the Postal UNION, 0 25660605066 000s o0c00ss0de0ees 4.00 a year 


The AMERICAN GEOLOGIST is issued monthly from the office of publication at Minne- 
apolis, Minnesota, United States of America. Twenty-two volumes are completed ; the 
twenty-third began with the number for January, 1899. The magazine has received a 
cordial welcome and a generous support from leading geologists everywhere and it is now 
recognized as the exponent of the rapid geological progress that is taking place on 
the continent of North America, including Canada, the United States and Mexico. No- 
where else in the world are geologic phenomena exhibited on a more extensive scale : 
and nowhere else are results attained of greater economic and scientific importance. 

The AMERICAN GEOLOGIST lays before its readers from month to month the latest 
results of geological work. In addition to the longer papers it gives synopses of recent 
geological publications and brief notes on current geological events. 

THE GEOLOGICAL PUBLISHING CO., 
MINNRAPOLIA, MINN. 


Please mention this Magazine when writing to advertisers. 
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For an excellent description of the 
TRANSVAAL, of the BOERS and the 
UITLANDERS, send for number 11 of 
volume 7, NationaL Gerocrapuic MaGazine. 


A few only of the number remain unsold. 


By mail for 25 cents each. 


Hor the most complete, authoritative. and attractive 
publications on the PHILIPPINES. send for the June. 
1898, and February, 1899, numbers of THe Nationar 


GrocraApuic Macazine, containing numerous Maps 


and illustrations. By mail for 25 cents each. 
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For a chart of the world, 48 by 30 inches, 
showing all CABLE AND OVERLAND 
TELEGRAPH EINES. and<alko COAL 
ING, DOCKING, AND REPAIRING 


STATIONS, with explanatory article. send 


for number 3 of volume 7, Nationat GroGRaPHIc 


By mail for 25 cents. 





